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CLINIC OF DR. LEWIS J. POLLOCK 
From the Northwestern University Medical School 


HEAD PAIN: DIFFERENTIAL DIAGNOSIS AND 
TREATMENT 

Including the face and cranium, pain in the head may be 
a symptom of so many diseases that time would not permit 
even the naming of these diseases in this clinic. In general, 
however, such pains in the head, ordinarily interpreted as head- 
ache, which occur as a result of diseases not primarily involv- 
ing the head may result from endogenous and exogenous in- 
toxications (for example, carbon monoxide poisoning and 
uremia, respectively), from all infectious diseases , diseases of 
the viscera (gastrointestinal tract, heart, lungs, liver, pancreas, 
etc.), constitutional diseases like gout, diseases of the blood 
(anemia, leukemia, polycythemia), vaso?notor disturbances , 
hypertensive arterial disease, and numerous others. In such 
instances the other signs and symptoms of underlying disease 
are readily ascertained. In cephalic disease there may, in many 
instances, be no signs of general bodily disease and here some 
difficulty in diagnosis presents itself. 

DIFFERENTIAL DIAGNOSIS 

The first thing to do when confronted with the diagnosis 
of head pain is to determine whether it is organic or functional 
in origin, whether it is due to structural disease or to a psycho- 
logic maladjustment as in neuroses. If it is of organic origin, 
it becomes necessary to determine whether it is of intracranial 
or extracranial origin, for example, whether it is due to a brain 
tumor, a ruptured cerebral aneurysm, or to fibrositis, sinus dis- 
ease, etc. If it is of intracranial origin, is it due to cerebral 
or extracerebral disease; thus is it due to tumor, abscess of the 
brain, hydrocephalus, etc.; or leptomeningitis, acute or chronic, 
as tuberculous and syphilitic; or to disease of the dura 
P™ 1 ynieBingitis hemorrhagica, late subdural hematoma, so- 
called spontaneous subarachnoid hemorrhage? 

3 
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Head Pain from Intracranial Tumors.— In the majority 
of cases head pam or headache does not occur as the sole or 

symptom of intracranial disease. The following cases 
will illustrate this point: 

Cost /.—This seventeen-year-old girl entered the hospital because of severe 
headaches. Four years ago she fell, striking the back of her bead, and was 
unconscious for three or four hours. She then remained in bed for one month. 
Four months later she developed diplopia and began to complain of severe 
occipital headaches which would appear and disappear suddenly. These have 
continued until the present time, and she has developed defective vision, a 
choked disk, with four diopters swelling appearing as long as three and a half 
years ago and then receding. When examined there was discovered a slight 
weakness of the left side of the face and left arm, somewhat more weakness of 
the leg, and x-ray evidence of increased intracranial pressure. She was ope- 
rated upon by Dr. Loyal Davis and a papilloma of the choroid plexus was 
removed. 


Case II . — A girl, five years old, was brought to the hospital with a history 
of attacks of vomiting preceded by headache, at first only after eating and then 
any time in the morning. The headache was frontal in location, quite severe 
and throbbing. After a period of vomiting it would at times suddenly dis- 
appear, but in the last three weeks it has been constant. Three months ago 
diplopia appeared and, three weeks ago, convulsive seizures began. On exami- 
nation this child had bilateral papilledema, markedly diminished vision, stiffness 
of the neck and marked ataxia. Dr. Loyal Davis removed part of an extensive 
medulloblastoma of the cerebellum. 


Case III . — A boy, eight years old, had a history of having fallen two and 
a half years ago from a height of IS feet, striking the back of bis bead. A 
year later he fell 5 feet, again striking bis bead. Even preceding these falls 
the boy complained of headache and, during the last two months, they have 
been constant and associated with pain behind the eyes and stiffness of the 
neck. On examination he showed bilateral papilledema and ataxia of the 
trunk. Dr, Loyal Davis removed a medulloblastoma of the cerebellum. 


Case XV . — A male adult, aged twenty-five, began to have headaches once 
a month; for the last five months they have become progressively more fre- 
quent and severe so that, for the two weeks prior to examination, they were of 
such intensity as to force him to go to bed. When he would He on the right 
side the headache would abate for a time and then recur. The headache was 
increased by using his eyes, by straining or movement, and if he sat up it 
became associated with dizziness. Straining at stool so intensified the headache 
that he nearly fainted. The pain was localized to the left occipital region On 
examination this patient had bilateral papilledema and nystagmus upward as 
weU as on lateral gaze. A sarcomatous meningioma was removed by Dr. 
Loyal Davis, 


Case V— A fifty-three-year-old woman had shown peculiar signs of 
changes In personality and behavior for several months prior to aefamrion. 
During this time she had e.vperienced constant right frontoparietal and oedp U 
pain. The pain was severe, sharp and knife-Uke and was 
acetvlsalicylic add though it was somewhat helped by r beat. Associated m 
ffiKS? somnolence, lassitude and disturbance of vision. On eaanunation 
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there was bilateral papilledema, slight weakness of the left * oi lhe fare, 
and dragging of the left foot on walking. A right-sided astroblastoma nas 
found by Dr. Loyal Davis. 


These cases illustrate that although headache may be the 
presenting symptom, it is not the sole symptom in intracranial 
tumors. Diplopia, hemiparesis, facial paresis, ataxia, loss or 
visual acuity, vomiting, reflex changes and mental disturbances 
were in all of these cases at times associated with the head- 
ache. Just as signs of increased intracranial pressure are not 
constant to brain tumor, so headache may be quite. often ab- 
sent. When it is present, other signs of intracranial disease 
can be found. 

Characteristics of Head Pain . — Usually the headache is 
associated with vomiting, which may become projectile in char- 
acter and usually does not lead to alleviation of the pain. Here 
the headache is a real pain; it is sharp and severe, and con- 
tinuous. It may be a throbbing, stabbing, boring pain. It is 
often brought on by sudden changes of posture and may as 
suddenly disappear by changing the position of the head; at 
times, as in intraventricular and infratentorial tumors, the 
patient may hold his head in a position which tends to lessen 
the possibility of occurrence of tire pain. It may be associated 
with suboccipital tenderness and rigidity of the neck. The pain 
is increased on jolting and straining and, with sudden exacer- 
bations of the pain, vomiting may occur. 

The location of the pain is not characteristic, nor is the 
location of the pain an index of the localization of the tumor. 
At times cerebellar tumors may produce occipital headaches — 
but so may frontal lobe tumors. The side upon which the 
headache occurs likewise does not indicate the side of the 
tumor. The headache often diminishes during the middle por- 
tion of. the day and increases at night, and is frequently 
severe in the morning; it produces marked loss in sleep and 
at times awakens the patient from sleep. 

The character of the tumor at times influences the type of 
headache .and its severity. Rapidly growing tumors are asso- 
ciated with more headaches; hard tumors produce more 
marked pain than do soft ones; circumscribed tumors produce 
pain of greater intensity than do infiltrating tumors. Tender- 
ness to percussion of the skull at times serves to bring out an 
area of circumscribed tenderness which may indicate the pres- 
ence of intracranial disease. 1 

In cases of other intracranial causes of headache it is also 
rarely found that headache is the sole symptom. Thus in the 
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following case of a thirteen-year-old child who had been ill 
with an upper respiratory infection, a left frontal, maxillary 
and ethmoidal sinus infection developed. She complained of 
headache but, in addition, there was elevation of temperature 
and leukocytosis. The headache persisted throughout the 
course of her illness, but she became irrational, somnolent, and 
developed a slight rigidity of the neck, papilledema, and then 
convulsions and weakness in the right side of the face. An ab- 
scess in the left temporal region was successfully drained by 
Dr. Loyal Davis. 

Associated Signs and Symptoms of Intracranial Disease . — 
As in the foregoing case of cerebral abscess, so in other types 
of pathology associated signs and symptoms lead to the diag- 
nosis. The hemiplegias of sudden onset in hemorrhage, throm- 
bus and embolism, the sudden onset of excruciating suboccipital 
pain with loss of consciousness, rarely hemiplegia, and rigidity 
of the neck characterize subarachnoid hemorrhage, usually due 
to ruptured cerebral aneurysm. Inflammation of the lepto- 
meninges alone or along with encephalitis is associated with 
rigidity of the neck, Kernig*s sign, Brudzinski’s sign, and evi- 
dence of inflammatory disease is found in examination of the 
cerebrospinal fluid. Serous meningitis with paroxysmal hydro- 
cephalus is characterized by the occurrence of definite attacks 
of headache, vomiting, sometimes choked disks, and signs of 
interference with cerebral function . Such attacks, after run- 
ning a relatively short course, may disappear and a consider- 
able length of time elapse before another occurs. Often one 
may in such cases obtain a history of other phenomena of 
anaphylaxis, as angioneurotic edema or M&ii&re's syndrome. 

Most of the cerebral diseases produce some interference 
with function of motion, sensation, tone, synergy, speech, re- 
flexes, and cranial nerves. No more than a consistent differ- 
ence in the activity of deep reflexes upon the two sides may be 
noted, but when this is combined with diminished superficial 
reflexes on the same side, it is a strong indication of organic 
disease. Very frequently, and long preceding any change in 
the optic nerve, may be found changes in the visual field . 
Especially is this true in temporal lobe lesions where a quad- 
rantic anopia and a headache may be the sole symptoms o 
tumor. Whether encephalitis uncomplicated by meningitis can 
produce headache cannot be stated. It is to be remembers 
that many of the encephalitides are associated with a menin- 
gitis and that in lead encephalopathy a marked change m 
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renal junction may be present, which in itself may produce 

marked headache. , 

Syphilitic diseases of the brain and meninges are frequently 
accompanied by severe pain, not always increasing at night and 
never of the intensity of pain produced by such diseases of 
the cranium and periosteum. Syphilitic osteitis and penosteitis 
as well as those due to other causes are accompanied by ten- 
derness to pressure and frequently edema of the scalp and 
periosteum. Often other evidences of syphilis are present and 
the Wassermann reaction is positive. 

Head Pain from Disease of Cervical Vertebrae.— At 
fhig point mention might be made of the fact that diseases 
of the uppermost cervical vertebrae may produce severe oc- 
cipital headaches, as may pachymeningitis hypertrophica cer- 
vicalis. 

Case VI . — A woman, fifty-two years old, presented herself with headache 
characterized by pain exten ding from the back of the neck upward over the 
oedput, particularly to the right side and behind the right ear. It was a con- 
tinuous pain* present all day* worse in cold weather, and was associated with 
marked tenderness in parts of the scalp, to such a degree that she could not 
adequately brush her hair. The pain did not awaken her, but if she awoke 
from sleep the pain was present. 

Examination showed no evidence of organic neurologic disease nor any 
visceral disease. The tonsils were badly infected. She had an elevation of 
temperature, usually at midday up to 99.6° to 100° F., and a leukocytosis of 
11*000. Over the posterior part of the skull were a number of areas over 
which pressure produced exquisite pain. These areas did not follow the distri- 
bution of a peripheral nerve. 

Neuralgia. — Often pain in the head or certain types of 
headache are classified as neuralgia, viz., auriculotemporal, 
occipital, etc., neuralgia. As is often the case when the pain is 
due to some undetermined underlying pathologic process, the 
term “neuralgia” or “neuritis” is invoked to describe the con- 
dition. This I believe is a mistake. If we will accept trifacial 
neuralgia as characteristic of the neuralgias, then sudden 
paroxysms of severe pain in the distribution of the sensory 
supply of the nerve, lasting only a fraction of a second, not 
more than a few, and brought about by touching a trigger or 
algigenetic zone, are seen only in relation to the trigeminal or 
glossopharyngeal nerve. Many of the so-called neuralgias of 
tne head are instances of rheumatic, indurative, or nodular 
ueadache. The. frequency of this headache appears to vary in 
dmerent countries in direct proportion to its recognition Bv 
some observers it is considered to be the most common form 
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of headache. It is certain that it is not a rare form It is 
more common after the fortieth year of life, and perhaps is a 
little more frequent in women. It produces real pain, which 
is at times intense and at other times nagging. It is a con- 
tinuous pain with intermissions, remissions and exacerbations. 
There are no definite paroxysmal attacks, and nausea and 
vomiting do not enter into the symptomatology as is the case 
with migraine. Like the pain of sinus disease, it is frequently 
worse in some one part of the twenty-four hours and may at 
times, be limited to this period. Usually the location of the 
pain is occipital or suboccipital, and from this region it may 
radiate to the vertex, the frontal, or temporal, or to all of 
these regions. Of more significance is the presence of tender- 
ness to pressure. This is not a superficial tenderness or “hair 
hyperesthesia” as occurs following migraine; nor is it a gen- 
eralized tenderness of the skull, nor is the pain increased by 
blows to the head as is the case with sinus disease. The 
tender areas appear consistently in certain parts. They occupy 
the lower occipital and upper neck, particularly at the point of 
muscular insertions on the occiput, the occipital aponeurosis, 
frequently over the trapezius, and not rarely along the border 
of the squamous portion of the temporal bone. It is at these 
tender points that certain swellings or nodes have been dis- 
covered. Although it is claimed that these nodes can be readily 
felt, I must confess that my sense of touch is insufficiently de- 
veloped to recognize them in but a small percentage of cases. 
Constant in these cases is a slight increase in temperature, 
ranging from 99° to 100° F., and a very slight leukocytosis. 
The differential diagnosis of this disease is at times com- 
plicated by the fact that it may be found associated with 
migraine and frequently has engrafted upon it a psychasthenic 
headache. Inversely, it is not rare to find a psychasthenic pa- 
tient who develops an indurative headache which, due to the 
constitutional make-up of the patient, one is very prone to 


overlook. . 

It can be readily seen that indurative headache and mi- 
graine may be readily differentiated, and usually this may be 
said of sinus headache. Neither sinus nor indurative head- 
aches are regularly paroxysmal. They last many, days and 
there are no prodromata. The intensity of the pain in both 
increases at some definite period of the day, corresponding to 
increase in temperature. They are usually made worse by 
exposure to cold. They are not per sc associated with attacks 
of nausea or vomiting. They are associated with definite evi- 
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dence of infection, and indurative headaches with localized 

tenderness to pressure. . ... 

Migraine.— A typical attack of migraine is readily recog- 
nized, but at times complications arise which make the diag- 
nosis difficult. Thus a young married woman gives a history 
of having a father and two paternal uncles who suffered from 
migraine. At the age of nine she began to have headaches 
which were ushered in by a day or two of lassitude and imme- 
diately preceded by spots before the eyes; this condition 
rapidly increased in extent and form until a typical fortifica- 
tion type of scintillating scotoma developed. After thirty or 
forty minutes a headache began, usually over one or the other 
eye, and spread in extent and severity, and was followed after 
some hours by nausea and then vomiting. After a night’s 
sleep the headache was absent. These phenomena recurred at 
regular monthly intervals until two years ago, when she began 
to have headaches which lasted, at times continuously, for as 
long as five weeks; at other times she was free from headache 
for as long as three weeks. Since she is only thirty-three years 
old it was thought unlikely that the protracted headaches were 
a continuation of her migraine. A bone cyst of the skull was 
discovered by .x-ray study and this was removed by Dr. Loyal 
Davis. 

Migraine is a disease entity and not a headache. Head- 
ache appears in the train of symptoms, but at times need not 
be present. The condition possesses one characteristic which 
is found in no other type of headache. It is paroxysmal . The 
paroxysms are separated by long periods of time, usually a 
month. Later in the course of the disease the headaches may 
occur as frequently as once a week, rarely more, but headaches 
which occur daily for a week or more are not due to migraine. 

The common type, the ophthalmic , begins with disturbances 
of vision; a bright spot on one side of the fields slowly enlarges 
and spreads, darkening at the center and becoming an gular 
and being followed, at times, by blindness in the scintillating 
area. After ten to thirty minutes the headache comes on and 
slowly spreads, usually affecting one side. It becomes intense 
after a few hours; nausea ensues, and at last ends in vomiting' 
and then sleep follows. When the patient awakens the pain 
nas disappeared. Visual disturbances occur in about half the 
cases, but other sensory disturbances may occur, such as numb- 
ness of the extremities; in other cases there is dysarthria, 
aphasia, and even temporary weakness of the extremities. The 
neaaache is intense and continuous while it lasts; it is fre- 
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quently . throbbing, increased by movement (in fact by any 
effort, mental or physical), or by stimulus of sound or light. 
It is associated with vasomotor phenomena of, at times, great 
pallor, at times flushing, and increase of sweating. When the 
pain is on it lasts no more than twenty-four hours. Migraine 
usually begins with puberty. It increases as age increases and 
disappears at the time of the menopause in women and a cor- 
responding time level in men. During pregnancy such head- 
aches frequently cease. 

Headache Associated with Neurosis. — In a very large 
number of patients suffering from headache careful search re- 
veals no organic disease. Such headaches may be termed 
“psychogenic” or perhaps better, headaches associated with 
neurosis: 

A man, sixty-five years old, presented himself with unbear- 
able headaches. These headaches appeared when, after stoop- 
ing or bending, he straightened up, as after talking on the 
telephone, rising from a theater seat, and likewise following 
eating, chewing, writing, talking or concentrating. Close in- 
quiry determined that it was not pain but a “feeling of beating, 
a feeling as if the neck needs grease, a pulsation, a thickness, 
and it is horrible,” Neurologic examination failed to reveal 
any evidence of disease. A moderate hypertension was found, 
but renal function was normal. It is significant that on ques- 
tioning the patient it was elicited that he felt that if the pain 
would continue he would either lose his mind or have a stroke. 

Does a patient suffering from psychasthenic or neurotic 
headache mean that he has pain in the head when he com- 
plains of headache? Usually he does not. It is a feeling 
sometimes describable, at times not. Always it is “intense,” 
“terrible,” “horrible, ” “splitting,” “awful,” or “unbearable.” 
Indeed it is the hyperbole and exaggeration which point these 


headaches out. 

The sensations complained of are myriad. There is the 
classical cdsque or helmet compression, the clavus or nail in 
the head. Patients complain of a “fulness,” a “weight upon the 
head,” a “bursting feeling,” a “popping,” “pins and needles, 
a “feeling of emptiness,” a “dragging” or “throbbing, a 
feeling as if the head “contained liquid which changed its Jeve 
with each movement,” a “dripping” in the skull, a “feeling o 
floating ,” of “dizziness,” “unsteadiness,” a “beating of the 
brain,” of “tension," of “heat,” a “thickness,” “prickling, 
“flickering,” “unsteadiness” of the head, “pressure at the root 
of the nose,” “freezing,” and so on ad infinitum. The so- 
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called pain may involve any part of the head, but the top of 
the head is the place of selection, though the frontal, parietal, 
and occipital regions are frequently affected. The pam shifts 
from day to day or from hour to hour. 

The pain or sensation is continuous; usually it is present 
on awakening in the morning, it is somewhat better for an 
hour after luncheon, and it is again intensified in the after- 
noon. It is usually unaffected by weather.^ It is usually not 
affected by ordinary change in position but is by jolting. It is 
not accompanied by nausea or vomiting. It is always in- 
creased by making decisions and always by work. It is re- 
lieved by reassurance, whether by a physician’s statement or 
by favorable observation by the patient. 

If the patient becomes interested in any pursuit, as long 
as this interest lasts the headache will abate. It is abated for 
some length of time by any new treatment or doctrine. It is 
worse in crowds, in theaters and elevated trains. Here again 
the factor of fear molds the character of this headache. The 
patient’s discomfort is influenced by confusion. He is afraid 
that unless he holds on to himself he may fly off the handle, 
do something to attract attention, or create a scene; therefore, 
a crowd impresses upon him increased effort with ensuing 
fatigue. Thus the headache is increased by excitement, dis- 
putes, quarrels, and domestic, social and business conflicts. 

As is the case with sensations relative to phobias relating 
to the heart or stomach, so with this headache. A real pain 
or discomfort of organic origin may often have preceded it 
and have disappeared, leaving the field to its elusive successor. 
It may follow a migraine, an indurative, ocular or sinus head- 
ache, or may co-exist with them. 

The symptoms associated with the headache are of great 
importance and frequently produce greater disability than the 
headache itself.' Prominent among these are depression, abu- 
lia, inattention, difficulty in concentration, forgetfulness, intro- 
spection, anxiety, fears, indecision, fatigue and insomnia. 
Peculiar to the insomnia of psychasthenic headache is that pro- 
duced by fear of going to sleep lest something occur during 


In the differential diagnosis of these headaches it is im- 
portant to remember that not only is it necessary to distinguish 
u>em from organic headaches, but they may be the beginning 
o a more serious condition — a beginning melancholia, dementia 
praecox, or dementia paralytica. 
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TREATMENT 

Headaches Due to Intracranial Lesions.— A few words 
may be said concerning the treatment of some of these headaches. 
In the case of. those produced by intracranial disease, tem- 
porary alleviation may be necessary pending operative treat- 
ment, or in the case of infectious disease, serum therapy may 
be used, and so on. It is not necessary to name the various 
analgesics which are useful; no one is more efficacious than an- 
other. It is necessary to point out the danger of using any 
which produces a depression of the medullary centers in cases 
of tumor, craniocerebral injury, and other cases with increased 
intracranial tension, such as abscess and hemorrhage. It may 
also be almost categorically stated that opium and its alka- 
loids are contraindicated despite the ineffectiveness of other 
measures, since the first consideration of treatment is not to 
injure the patient. 

Hypertonic solutions of sucrose , injected intravenously in 
doses of 200 to 500 cc., give palliative results. Magnesium 
stdfate by mouth or by rectal drip is also useful. Caffeine 
sodio-benzoate, 0.5 gm. every four hours by mouth, likewise 
may be beneficial. 

Indurative or Nodular Headaches. — The treatment of 
indurative or nodular headaches is very often successful, but 
persistence is necessary. After removal of the sources of in- 
fection, heat, and particularly deep, long-continued massage, 
is often followed by recovery. The massage must be given 
daily. For the first ten to fourteen days, it may produce an 
increase in the headache, but afterward the condition tends to 
ameliorate and disappear. Large doses of salicylates com- 
bined with sodium bicarbonate are useful. At times nonspecific 
protein treatment assists in reaching the goal.. 

Migraine. — In the treatment of migraine it is necessary to 
exclude from the diet such articles as may produce allergic 
reaction. Chocolate is a common offender and in many in- 
stances precipitates an attack. A regimen of an orderly life 
with avoidance of overwork, strain, emotional disturbances, 
with daily outdoor exercise and sufficient recreation and careful 
attention to proper elimination, is necessary. # 

For the continuous treatment directed to prevention of the 
seizures I have found two useful procedures. One is the use 
of the fluid extract of cannabis indica . It is prescribed wi 
empty capsules and the patient is instructed to start w 
one drop after each meal. Each day it is increased until he 
patient experiences some subjective sensations, and t 
dosage is dropped to three-fourths of that dosage an 
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tinued. From time to time the dosage is in the same manner 
redetermined. The treatment must be continued tor some 


J ^Another method is the continuous administration of sodium 
bromide. I prefer to use it as in BechtereVs prescription: 


Sodium bromide . . . 
Fowler’s solution . . 
Infusion of Adonis 


.1 or. 

x ax. 

^ernalis 9-s. X pin! 


The patient takes a tablespoonful three_ times a day after 
meals. From time to time a blood bromide determination is 
made, and the amount in the blood should not exceed 175 mg. 
per cent. Pigmentation of the skin and keratosis should be 
watched for as indicative of arsenical intoxication. 

To terminate an attack, crgotamine tartrate given sub- 
cutaneously in doses of 0.5 cc. of an 0.5 per cent solution, 
repeated in three hours, is often beneficial if given at the be- 
ginning of an attack. Likewise the oral administration of 1 
to 2 mg. of this drug three times a day has in some cases been 
useful. 

Though sporadic reports of successful treatment by cervical 
sympathectomy have been received, these procedures seem use- 
less and irrational to me. 


Headaches Due to Cervical Sympathetic Involve- 
ment. — In some cases of headache associated with evidence 
of cervical sympathetic involvement, particularly narrowing of 
the palpebral fissure, Iacrimation, flushing, etc., histamtnase, 
or desensitization to histamine by daily administration of small 
increasing doses of the drug, has been reported to give relief. 

Neurotic Headaches. — The treatment of headaches in 
neuroses may be said to consist of three parts: the general 
treatment of the underlying neurosis, the treatment of what- 
ever phobia may be present, and the adjustment oj the patient 
to the conflict or maladjustment immediately responsible for 
the symptoms. 

There is no one method of treating these headaches. It is 
more the matter of the physician than the method. One who 
is eminently successful with one method with which he is 
famfliar may fail with another, however touted as a panacea. 

A warning may be indicated relative to the indiscriminate 
us ?.°l t}le bromides, which may produce hebetude and obtusion 
wtadh may be interpreted by the patient as evidence of in- 
( ? nUy _ PhQ °. ias ma y be removed by persuasion and sugges- 
S T K ad3Uslmem o{ conflict is possible only after careful 
So °[ a £ pal,ent ’ s difficulties, usually learned by careful 
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ABDOMINAL PAIN: ITS SIGNIFICANCE TO THE 
CLINICIAN 

Abdominal pain is one of the most interesting diagnostic 
problems that a clinician can lace and oftentimes the life or 
death of a patient depends upon one's ability to think dearly. 
Frequently diametrically opposite types of therapy are de- 
pendent upon the correct diagnosis. By simple enumeration 
the causes of abdominal pain run well into three figures, and a 
discussion of the problems in differential diagnosis is always 
most pertinent. 

Diagnoses of rare forms of abdominal disease are always 
interesting and important to make, but, unless the particular 
disease is kept in mind, such diagnoses can never be made. For 
practical purposes, however, it is important to eliminate these 
infrequent possibilities, and this can be accomplished only by 
well ordered thinking. Too often the dinidan is confronted by 
abdominal pain as an acute symptom, with the entreating 
stimuli of both patient and family for relief of the discomfort, 
forcing hasty decisions. The dangerous practice of relieving 
pain without an adequate working diagnosis allays not only 
the abdominal, but the physician’s distress as well, giving a 
false sense of security and further confusing the diagnostic 
picture. 

Importance of the History. — The inaccessibility of the 
abdomen to accurate physical diagnosis makes a carefully 
elicited history imperative. The doctor must efficiently ferret 
out his information and overcome his sensation of being 
‘pushed around” by the demand “to do something.” The 
neglect of thorough questioning may omit an important asso- 
ciated symptom, to which the patient has attached no signifi- 
cance and hence has neglected to mention. 
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One should, therefore, routinely determine: (1) the history 
o previous similar episodes of pain; (2) the time and exact 
character of onset; (3) the intensity and particular character- 
ises of the pain; (4) the distribution for localizing signs; 
(5) radiation or change in location; (6) relation to food intake, 
defecation, urination, menstruation, physical activity, posture, 
and respiration; (7) the presence or absence of associated 
signs or symptoms, such as nausea, vomiting, hematemesis, 
anorexia, constipation, diarrhea, melena, chills, fever, cough or 
dysuria; (8) a careful dietary history, which alone may make 
the diagnosis of food poisoning, or alcoholic or chemical gas- 
tritis. During this routine the doctor has a chance to “size 
up” the patient: some exaggerate symptoms, some minimize 
them, and some are simply examining the doctor. 

Mechanisms Producing Abdominal Pain. — In order to 
utilize intelligently the story of pain obtained from the pa- 
tient, a knowledge of the mechanisms capable of producing ab- 
dominal pain is fundamental. Pain imthe abdomen may arise 
in any one of several fashions. True visceral pain, the major- 
ity of physiologists agree, does occur. It is not well localized, 
varies among individuals, and is for the most part of no value 
to one unfamiliar with his anatomy and therefore of no value 
for purposes of diagnosis. Secondly, pain in the abdomen com- 
monly occurs when there is irritation of the parietal peritoneum. 
Such pain usually remains localized, is easily determined, and 
does not constitute an especial diagnostic problem. Referred 
pain , the third type of pain which may occur, is of the utmost 
importance and must be considered from both the standpoint 
of being pain referred to the abdomen from extra-abdominal 
sources, as well as being referred to a somatic point of refer- 


ence from some intra-abdominal organ. 

We shall therefore briefly review some of the important 
points of diagnostic value. To avoid reduplication, the subjects 
of localized and referred pain will be discussed as a unit for 
each of the particular systems considered. The best diag- 
nostic clue in attempting to localize abdominal pain as to tne 
organ involved frequently comes from the location of the st e 
of reference of the pain. Although the presence of tyP* 
sites of pain reference is distinctly helpful and will be 
phasized, their absence by no means should rule a con j 


0U ^ GASTRO-IR'TESTI^rAL TRACT PAUf 

Many publications have appeared on this s “ b ^' ^ 
of the most complete discussions is to be found in S r 
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published by Chester Jones in 1938 1 who, with his co-workers, 
was able to reproduce referred pain experimentally by disten- 
tion of various levels of the gastro-intestinal tract. Localized 
midline pain or discomfort was fairly consistently reproduce 
at a level depending upon the area of digestive tract stimu- 
lated. Rarely was a segmental distribution obtained and 00 
casionally direct splanchnic pain was produced. 

Esophagus. — This organ rarely produces abdominal symp- 
toms. For the most part, the manifestations of disease occur as 
a sensation of substernal discomfort intimately associated with 
the act of deglutition. Occasionally cardiospasm may produce 
high epigastric discomfort, usually localizable just below the 
xiphoid process. 1, 2 Esophageal strictures may produce the 
same type of distress as is seen in patients with marked cardio- 
spasm. 

Stomach. — Rivers 3 found that 90 per cent of patients with 
shallow gastric ulcers had pain which was poorly localizable. 
Fifty per cent of patients with large ulcers had discomfort 
definitely localizable to the epigastrium; 90 per cent of pa- 
tients with perforating types of gastric ulcer had pain in the 
left upper quadrant near the costal margin. With mesenteric 
involvement, involvement of the transverse colon or abdom- 
inal wall, pain was referred to the thorax or back. With in- 
volvement of the pancreas by a posterior perforating ulcer, 
almost all of the patients have pain radiating through to the 
back. As far back as 1893 MacKenzie described pain re- 
ferred to the epigastrium in all but 5 per cent of 320 cases of 
proved organic disease of the stomach. 1 Frequent radiation 
of pain occurs through to the back or to the left chest over the 
distribution of the sixth and seventh thoracic nerves. Bloom- 
field, 4 Jones, 1 and numerous other workers have corroborated 
these findings. The acute manifestations of perforating ulcers 
are well known, and with ulcers located upon the posterior wall 
of the stomach the reference of pain through to the back is the 
important thing to be kept in mind. Movement of pain from 
high up in the abdomen or back to the lower abdomen is in- 
dicative of seepage of gastric contents down along the perit- 
oneal gutter or through the folds of mesentery, if perforation 
has already occurred. The relationship of food intake to ulcer 
pam is less constant than is commonly supposed. Chronicity 
and periodicity, with intervals free from discomfort, are more 
significant criteria. The relief of pain by the intake of food 
or soda is not indicative of ulcer per se as is classically de- 
scribed. It is at best a vague due and is present in innumer- 

VOL 25—2 
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able conditions rather than being considered peculiarly path- 
ognomonic of ulceration. In neoplasms of the stomachy pain 
does not usually occur until ulceration or pylorospasm is 
present. 

Status herntae should be considered in vague types of epi- 
gastric discomfort. If a history of postural relationship of 
pain can be elicited, there is a definite diagnostic clue, but in a 
large number of instances such hemiae may be entirely asymp- 
tomatic. We have recently seen two cases of diaphragmatic 
hernia which were found following unexplained bleeding from 
the gastro-intestinal tract, all other findings being negative. 
In one instance no symptoms referable to the hernia could be 
obtained, and in the other careful questioning elicited a story 
of vague discomfort localized to the epigastrium which oc- 
curred irregularly upon assuming the recumbent position or 
upon bending over. 

Gastritis as a cause of epigastric discomfort is again assum- 
ing its importance in the sphere of diagnostic possibilities. 
Perigastritis , as with periduodenitis, produces indefinite symp- 
toms referable to the upper abdomen and is to be diagnosed 
by exclusion, with the only really positive objective finding 
being the presence of great changes in motility, as seen by 
roentgen study. Pylorospasm is the commonest cause of epi- 
gastric discomfort. The symptoms attributable to it are usu- 
ally such things as feelings of fulness, heaviness, or burning 
sensations, all localizable to the epigastrium and “finger point” 
only in extent of distribution. Polyps occurring in the region 
of the pylorus give no constant type of discomfort, but that 
which does occur is referred to the midline in the epigastrium 


and is due to pylorospasm. 

Duodenum, — Pain arising from the first portion of. the 
duodenum is referred to a small area in the midepigastrium* 
This is well established both clinically and experimentally. In 
twenty-four subjects in whom it was possible^ to place a balloon 
exactly in the duodenal cap following distention of the balloon, 
seventeen of the subjects, Jones reports, had pain referred to 
the midline in the upper and midepigastrium; three subjects 
felt pain through from the midepigastrium to the back at the 
same level. Distention of other portions of the duodenum with 
few exceptions produced pain in the midepigastrmm until the 
lower portion of the duodenum was reached, where pain was 
still referred to the midline but m the hjgh umhih^ repon. 
In several instances, following distention of the second portion 
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of the duodenum, pain was referred straight through to the 
back or around the right costal margin to the back. 

Duodenal diverticulum produces an inconstant type ot dis- 
comfort to which there sometimes is a postural relationship. 
Pain is increased with the taking of food and is greatest in an 
erect or sitting posture. According to Warren, in the majority 
of instan ces there is no pain . 5 Chronic dilatation of the second 
portion of the duodenum is seen with neoplasms of the pan- 
creas. In view of Jones’ experimentally produced back pain 
by distending this portion of the duodenum, it is interesting to 
speculate as to whether or not there is any relationship be- 
tween the dilatation of the duodenum and the pain referred 
through to the back so commonly associated with pancreatic 
lesions. Duodenal surging accounts for vague upper abdominal 
symptoms. The diagnosis of this motility disturbance is made 
by die roentgenologist. 

In differentiating midline epigastric pain of abdominal 
origin, one of the chief intra-abdominal causes with similar 
distribution is acute cholecystitis, in which condition there is 
midline tenderness, sometimes to a marked degree, extending 
from the xiphoid to the umbilicus. The latter is probably due 
to the pylorospasm which goes with it. Other conditions to be 
differentiated will be discussed later. 

Chronic pain in the areas so far described gives one certain 
well limited diagnostic possibilities. The exact nature of the 
lesion can by no manner of means be determined by the history, 
physical findings, or both. The final diagnosis can be reached 
only after thorough study and with the assistance of the roent- 
genologist. Acute pain arising from the region of the stomach 
and duodenum usually is the result of ulceration with perfora- 
tion. The diagnosis of the surgical abdomen must be made 
early and the value of a plain film of the abdomen for the 
presence of air under the diaphragm cannot be overempha- 
sized. ^ Many diagnostic pitfalls can be avoided through its use. 

Jejunum and Ileum. — The small intestine is the most in- 
sensitive portion of the gastro-intestinal tract. Practically all 
of the pain sensations, regardless of the particular mode of 
ongin, are referred to the region of the umbilicus and usually 
remain well localized in the midline. If epigastric pain occurs, 
it is usually due to a reflex pylorospasm. If there is involve- 
ment of the mesentery, as with a strangulated hernia, the pain 

mesentery ^ 6 draggins character due to traction on the 
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For the most part, small intestinal pain is spasmodic , in* 
definite and crampmg in character. In distending the small 
Dowel Jones found that variations of several feet in the posi- 
tion of the balloon made no appreciable difference in the locali- 
zation in individual subjects. Only when the terminal ileum 
was reached was there any noticeable tendency to deviate from 
the periumbilical and midline reference. Miller, Abbott and 
Karr obtained quite similar findings. 6 Occasional radiations to 
the back, epigastrium, both right and left, and suprapubic re- 
gions were obtained by both groups of investigators. With dis- 
tention of the terminal ileum there were wider shifts in the sites 
of pain reference to points midway between the umbilicus and 
pubis in the midline, to McBurney’s point, and to the right 
hypochondrium just below the costal margin. 

The determination of the site of origin of pain arising from 
the small bowel constitutes a great diagnostic stumbling block 
in the absence of out-and-out obstruction or mesenteric throm- 
bosis. This condition will be discussed later. Even after 


roentgenologic examination, it is difficult to make definite diag- 
nostic statements concerning the small bowel. Meekers diver - 
ticulum may mimic acute appendicitis, with the qualification that 
pain is referred to the umbilicus. If there are embryonal cell 
rests of gastric mucosa in the diverticulum, many gradations of 
pain can occur, all of which, however, are referred to the umbil- 
icus and midline. The time factor of increased distress one 
and a half to two hours after meals is a helpful diagnostic clue. 


Obstruction due to volvulus or intussusception usually presents 
an acute picture, as is the case with strangulated hernia , as well 
as strangulated internal hernia , with all of the characteristic 
findings of intestinal obstruction. Acute inflammatory lesions 
in the surrounding orga 7 is, especially with salpingitis, may only 
give rise to spasmodic pain referred to the midline unless there 
is accompanying inflammatory involvement of the parietal per- 
itoneum in which case there will be localized findings.^ The 
u violin string” adhesions associated with gonorrheal salpingitis 
conceivably could account for this by producing py loros pa sm. 

Terminal Ileitis.— The cicatrizing type of regional ileitis 
produces right lower quadrant distress similar to that of acute 
appendicitis. Usually there is more reference of pain to the 
umbilicus than is seen in the latter condition. There may be 
associated diarrhea. Although symptoms may deveop > $ 
denly, there more commonly is a history of slowly P”*^*”"* 
discomfort which periodically becomes accentuated. 1% 

benign form of regional ileitis which we have obse^ed and 
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which has been described by McMillan' ; it is due to local irri- 
tation resulting from the backwash of large bowel contents 
through an incompetent ileocecal valve in the presence oi a 
spastic colon. In most instances there is an accompanying 

cecumitis. , . . , 

Appendicitis. — All variations from the commonly accepted 

sequence of appendiceal pain have been observed. Many of 
these variations are due to the differences vrhich occur in the 
position of the appendix. In a retrocecal appendix attached 
to a high cecum, pain may resemble gallbladder pain or pain 
associated with disease of the right kidney. In a long redundant 
appendix floating free in the lower abdomen, pain may appear 
to be pelvic in origin and resemble acute salpingitis.^ Ovarian 
cysts with twisted pedicles and ruptured graafian follicles must 
be considered in the differential diagnosis . 8 

Characteristically there is localized pain in McBumey’s 
area associated with rigidity of the abdominal wall. The re- 
ferred pain associated with acute appendicitis is of two types, 
one being the result of the appendiceal-gastric reflex and is re- 
ferred to the epigastrium. This is due to reflex pylorospasm . 
Reference to the umbilicus is the second type and is what one 
would expect on the basis of Jones 1 studies on the effects of 
distending the cecum. In some instances pain has been de- 
scribed as being referred along the distribution of the first lum- 
bar segments down into the groin and tunica vaginalis. Rov- 
sing has suggested differentiation of right lower quadrant pain 
due to appendicitis from referred right lower quadrant pain by 
the application of pressure to the area. If the pain is referred, 
pressure will cause it to disappear; if the pain is due to local 
causes, pressure will cause it to increase in intensity. This is 
the so-called Rovsing’s sign . Peritoneal rebound tenderness is 
another important physical finding associated with acute appen- 
dicitis. 

Although the point is controversial, most men believe that 
the inflammatory and mechanical types of appendicitis are to 
he distinguished from one another. In the latter case the sym- 
toms are low grade, chronic, and may be responsible for reflex 
disturbances of the stomach outlet. In the former case there 
are frank episodes, either one or several, which point to an in- 
flammatory process. 

By and large, the diagnosis of appendicitis is considered to 
ahST il ' dC } U f y f . If anything, th e pain ^ more often 
Th L saf f st F 01 ® 15 to operate if reasonable doubt 
easts. Periappendicitis has been described by some writers 
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on the subject, but how much of an actual clinical entity this 
condition is is difficult to evaluate, 

, Colon and Rectum, For most part, pain sensations aris- 
ing from the large bowel are localized to the midline well below 
die umbilicus. Jones' observations indicated that referred large 
bowel pain^ is less localizable than referred pain elsewhere in 
the gas tro -intestinal tract. In the cecum, in addition to mid- 
line pain between the umbilicus and the pubis, pain was re- 
ferred to McBumejds point. At any site in the large bowel, 
pain referred to the epigastrium usually signifies pylorospasm. 
In the left half of the colon, in addition to the midline refer- 
ence, pain sensations also occurred in the left lower quadrant. 

In rectal disorders , pain tends to remain well localized. /«- 
tussusception of the ileum through the ileoceal valve may pro- 
duce, in addition to the usual pain reference, pain in the 
right half of the abdomen, presumably due to traction on the 
mesentery of the ileum. Irritable colon is an important cause 
of vague abdominal discomfort. It may be associated with 
spastic constipation, diarrhea, or with neither. Associated re- 
flex pylorospasm no doubt is largely responsible for much of 
the symptomatology. Irritable colon may mimic innumerable 
other conditions, such as peptic ulcer or gallbladder disease. 
Alleviation of distress by the use of a bland diet, regulation of 
bowel habits, and the administration of antispasmodic drugs 
serves not only for therapy but for diagnosis. 

Diverticulosis occurs frequently after the fourth decade of 
life and sometimes earlier. This is a diagnosis that is made 
usually only by roentgen examination of the large bowel. Diver - 
ticulith , the acute manifestation of the condition, is not an un- 
common cause of an “acute abdomen 77 in the aged and may 
produce all of the manifestations of acute appendicitis or low- 
grade intestinal obstruction due to malignancy. The diagnosis 
is finally made only by the roentgenologist or after surgical in- 
tervention. Inflammatory conditions of the large bowel re- 
sulting from infection with any of the dysentery organisms or 
amebiasis are to be diagnosed by the characteristic manifesta- 
tions of diarrhea and the isolation of the pathogen from, the 
bowel wall after sigmoidoscopy. Many patients with amebiasis 
are constipated and in these cases the diagnosis is difficult 
Pain with these conditions, as with ulcerative colitis, is not 
characteristic. Midline discomfort, cramping and intermit- 
tent pain, frequently associated with the act of defecation, are 
common but unfortunately not invariable findings. 
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LIVER AND BILIARY TRACT PAIN 
Gallbladder. — Pain associated with cholecystitis and 
cholelithiasis is classically referred to the area below the angle 
of the right scapula. In eight patients studied by Zollinger 
and Walter,'’ the stimulation of the common bile duct by means 
of an electrode left in the common duct catheter at operation 
reproduced postoperatively the same type . of pain as was 
present preoperatively. The majority of patients had distress 
referred to the epigastrium and right upper quadrant. Four 
patients experienced pain radiating through to the back, and 
one had pain radiating to both right and left across the upper 
abdomen. Zollinger was not able to reproduce pain to the 
back or interscapular region similar to that in biliary colic by 
distention of the bile ducts. Bergh and Layne 10 studied the 
mechanism of pain reference produced by distention of the 
common bile duct in fifteen patients having T tubes in place 
following operation. Gradual distention of the ducts failed to 
produce pain, but pain did result from sudden distention. All 
fifteen patients experienced deep epigastric or right upper 
quadrant pain; in eight cases the pain remained localized and 
in the remaining seven, the pain was referred to the interscap- 
ular and right subscapular region. Associated with the onset of 
pain there also resulted abdominal rigidity, greatest in the right 
upper quadrant, and frequent discomfort on deep inspiration. 

Kuntz 11 explains referred biliary tract pain upon the basis 
of distention plus spastic contracture of the biliary muscula- 
ture. Afferent impulses arising from the biliary musculature 
traverse nerve fibers in the hepatic portal and reach the spinal 
cord through the splanchnic nerves. In animals whose livers 
have been denervated by cutting all nerves in the portal canal 
and gastrohepatic ligament, no pain was produced when the 
ducts were distended. 


The clinical significance of inter scapular and right suhscapu- 
lar pain in gallbladder disease is fully in accord with the ex- 
perimental findings. In this connection it is of interest to note 
that even after cholecystectomy in individuals who have had 
pain referred to the. inter- and right subscapular regions, an 
area, of hyperesthesia will sometimes persist at the site of 
maximal, pain reference. There are many well known clinicians 
who maintain that colic associated with calculi is the only sin- 
? biliary tract pain. In our opinion, however 

.■“f™ 1 . disturbances play an important role in the produc- 
tion of biliary tract pain. 
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Other Conditions Producing: Liver and Biliary Tract 
Pam.— -Certain other intra-abdominal conditions may produce 
pam in the right subscapuJar region, notably ruptured ectopic 
pregnancy and acute salpingitis. Many patients who have 
what appears to be pain along the intercostal nerves should be 
carefully observed in order to make sure that they do not have 
gallbladder disease. 

Rapid enlargement of the liver associated with sudden right 
heart failure is a frequent cause of right upper quadrant pain 
which many times is difficult to diagnose. This is well borne 
out in individuals having kyphoscoliosis with heart failure due 
to chest deformity. Right heart failure occurs in the great 
majority of these individuals, and abdominal pain is often one 
of the earliest symptoms. The hepatic parenchyma is insensi- 
tive to ordinary stimuli; the serous covering is also insensitive. 
Rapid enlargement and distention of Glisson’s capsule produces 
a sensation of fulness and pressure in the abdomen, frequently 
with severe right upper quadrant pain. Kuntz believes that 
pulling down on the attachment to the diaphragm is also an 
important mechanism. Recently we saw a sixty-eight-year-old 
man, under our observation for a period of ten years, who had 
increasing coronary artery sclerosis. Upon suddenly going into 
auricular fibrillation, he presented an almost classic picture of 
acute gallbladder disease, the right upper quadrant pain, how- 
ever, being due to sudden enlargement of the liver. Right upper 
quadrant pain due to hepatic enlargement with right heart 
failure occurring in the course of rheumatic heart disease is 
common. The associated feelings of nausea and fulness in the 
abdomen sometimes are confusing unless one is familar with 
the mechanism involved. 


RENAL AND GENTT 0 -URINARY TRACT PAIN 


Kidney and Ureter. — The kidney renal parenchyma is 
incapable of pain sensation. The capsule of the kidney is in- 
nervated by branches of nerves from the tenth, eleventh and 
twelfth thoracic segments. Distention of the capsule, renal 
pelvis, or ureter produces quite characteristic types of pam. 
The location of the ileo-inguinal and ileohypogastric nerves 
is such that distention of either the kidney capsule, pelvis, or 
ureter by pressure upon these nerves will produce pain referred 
to the areas of distribution: pubic region, inner aspect of thigh, 


and U s e Sy pain from distention of the capsule itself, as with 
cortical abscess, is referred directly to the back, as is the case 
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«ith a Mus in the.uml pdm. This type 
auite acute is not as severe in character as that observed with 
ureteral colic, and is accentuated by deep inspiration or flexion 
of the spine. Ureteral stone characteristically produces severe 
intermittent pain referred to the groin and genitalia. 

Perhaps more emphasis should be placed upon the great 
variety of pain distribution occurring with renal calculus. One 
of us has recently reviewed a group of 500 cases of proved 
renal calculus. The most common type of pain was a sharp, 
intermittent, colicky pain, or a constant but severe dull, ach- 
ing pain in the costovertebral angle on the involved side. Pam 
mav remain absolutely localized or may radiate: (1) to the 
flank; (2) to the inguinal region; (3) to the pubes; (4) to 
the genitalia; (5) to the right or left lower quadrant; (6) to 
the umbilicus; (7) to the epigastrium; (8) across the midline 
to the opposite side of the abdomen; or (9) to the costal .mar- 
gin. Bizarre distribution is common if bilateral calculi are 
present. To a certain degree the exact location of the calculus, 
whether in the renal pelvis or in the ureter, determines the type 
and extent of pain radiation. 

Renal tumors are generally not associated with pain unless 
there is involvement of the capsule or distention of the ureter. 
In this connection, with the passage 0 } blood clots down the 
ureter , the same type of pain distribution as seen with calculus 
may occur. We have recently seen one such case in which there 
was renal apoplexy associated with marked hypertension result- 
ing from chronic pyelonephritis. Torsion and blocking oj the 
ureter, Dietl’s crisis, gives a similar picture to ureteral calculus. 
Acute nephritis may produce mild painful sensations referred 
through to the back which are probably due to distention of 
the capsule. Great care must be taken to differentiate right- 
sided renal colic and gallbladder disease. 

Rami injarcts are not usually associated with pain. Occa- 
sionally with large infarcts, all modalities of costovertebral 
angle pain have been observed, associated with upper ab- 
dominal discomfort Usually there is no reference 

Other Genito-Umaxy Organs.— The bladder, skin of 
P ems > mons veneris, and labia majora are inner- 
same spinal segments. Pain due to bladder stone 

nd acute retcnUon is referred to these areas and to the supra- 
pubic regions. The close association between symptoms andthe 

problem 0n ^ DOt make bladdet P ain? a diagnostic 
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Acute pancreatitis produces excruciating, paroxysmal right 
upper quadrant pain radiating through to the back in the re- 
gion of the math to eleventh thoracic vertebrae. Usually there 
15 J??® 1 ' j preceding disease, such as duodenal or gastric ulcer, 
gallbladder disease, and occasionally mumps. The pain may 
occur after biliary tract surgery. The diagnosis is made upon 
the establishment of a predisposing factor, lack of relief of 
symptoms from morphine, signs of an acute abdomen, and 
presence of localized findings in the right upper quadrant. The 
presence of a marked elevation of blood diastase usually re- 
moves any question concerning the diagnosis. In this connec- 
tion it is important to remember that the blood diastase deter- 
mination must be made early because the values may return to 
normal limits or inconclusive levels after the lapse of several 
hours. 

Chronic pancreatitis and pancreatic cysts usually produce 
mild discomfort referred to the epigastrium. Pancreatic calculi 
produce pain similar in intensity to that seen in acute pancrea- 
titis. Thrombosis of the pancreatic arteries has been discussed 
by Conners, but no symptom picture can be correlated. 
Neoplasms of the pancreas do not produce pain of an acute type. 
Persistent pain radiating through to the back is a most im- 
portant diagnostic clue. In too many instances it is used in 
retrospect after the diagnosis becomes obvious by more ad- 
vanced findings. 


ABDOMINAL PAIN DUE TO VASCULAR DISEASE WITHIN 
THE ABDOMEN 

Mesenteric Vascular Occlusion. — Acute abdominal pain 
resulting from mesenteric vascular occlusion is a clinical entity 
occurring with greater frequency than is commonly supposed. 
Dunphy and bis associates 1 ® have reported twelve cases of mes- 
enteric vascular occlusion associated with arteriosclerosis in 
which there was a story of chrome recurrent abdominal pain 
over a period of weeks, months, to years prior to death. In al 
cases the autopsy findings seemed to indicate the mesenteric 
arteriosclerosis as the most plausible cause of the abdominal 
pain In all instances there were varying degrees of associated 
coronary sclerosis, so that the authors were reluctant to draw 
too positive conclusions. Their evidence, however, indicates 
that vascular disease of the mesentery can produce abdominal 
pain in the absence of gangrene or peritoneal irritation. In one 
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characteristic case repotted, there teas 

thrombosis associated srith recurrent pant mm a .too 1 months 
period The pain mbs not sharply localized at any rime did 
Sot radiate, and was not accompanied by muscular spasm or 
marked tenderness of the abdominal wall. At the rime o f onset 
of this pain, it was related to the intake of food, onl} later did 


it become constant. . . , 

Mesenteric thrombosis occurring as a complication of ttzrtfmc 
disease usually presents an acute picture associated ^th the 
signs of peritoneal irritation and gangrene of the bowel. Dun- 
phy and Zollinger 13 state there is no pathognomonic syndrome 
of mesenteric vascular occlusion but, given a patient with severe 
abdominal pain not relieved by ordinary measures, a paucity 
of physical findings so that the picture is confusing and does 
not fit any of the usual surgical emergencies, a high leukocy- 
tosis and pulse rate with a relatively low temperature, abdom- 
inal tenderness (more or less generalized), and evidence of a 
gastro-intestinal disturbance manifested by either vomiting or 
diarrhea (or by signs of subacute obstruction), and mesenteric 
thrombosis is a likely possibility. 

Intra-abdominal Apoplexy. — Intra-abdominal apoplexy 
or spontaneous rupture of an arteriosclerotic artery of an ab- 
dominal viscus is a comparatively uncommon entity. In 1931 
Green and Powers 14 reported one such case from the Peter 
Bent Brigham Hospital and summarized five others previously 
recorded in the literature. In 1935, Thompson and Dunphy 15 
reported another case from the same hospital and, in the inter- 
vening years, two additional cases were reported by Mourgue- 
Molines and Cabanac. 10 In both of the Brigham cases there 
was acute onset of abdominal pain, diffuse in character, asso- 
ciated with vascular collapse. Surgical exploration in both in- 
stances revealed the gastrohepatic omentum filled with blood 
and clotted blood present in the abdominal cavity. 

Periarteritis Nodosa. — Periarteritis nodosa is likewise 


an uncommon cause of abdominal pain, but the condition is 
interesting to consider. Whether the pain mechanism is the 
result of rupture of one of the small aneurysmal dilatations or 
due to infarction, especially of the spleen, cannot be deter- 
mine^ One of us has recently seen a case of well established 
?-° d05a k which 1116 dkgaosis had been made in 
, • . history was punctuated by two episodes of acut€ 

abdominal pain, fever, nausea and vomiting. On the first occa- 

” reporte d ^ ^ symptoms disappeared with- 

out special therapy after about five days. On the seconc 
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occasion, which was the reason for a hospital admission, there 
was a similar story. Physical examination of the abdomen 
showed diffuse tenderness, moderate muscle spasm, some peri- 
toneal rebound tenderness, but no localizing signs. The spleen 
was enlarged down to the level of the umbilicus and was 
tender. All manifestations, including the fever, had subsided 
by the end of three to four days. 

Splenic Infarction. — Splenic infarction per se is com- 
monly said to be a source of abdominal pain. We believe that 
this is relatively uncommon unless the infarcted area is of con- 
siderable size. In such instances pain is felt in the back at the 
level of the tenth, eleventh and twelfth ribs. If radiation of 
the pain takes place, it is generally to the left. In general, 
embolic infarctions may give a distinct symptom picture, 
whereas infarctions due to thrombosis are difficult to recognize. 

Dissecting Aneurysm. — Dissecting aneurysms commonly 
produce pain in the chest, radiating through to the back. 
Recently we have seen one case in which the symptoms first 
appeared in the abdomen, with dissection of the aorta begin- 
ning at the bifurcation of the abdominal aorta. 


ABDOMINAL PAIN ASSOCIATED WITH DISEASE OF THE 
UTERUS AND ADNEXA 


The ovaries and testicles are innervated by segments of 
the tenth to twelfth thoracic nerves. The parenchyma of both 
are insensitive. Pain sensations arise from the peritoneal sur- 
face of the ovaries and from the tunica vaginalis of the testicle. 
Pain sensations from both of these areas may be referred to the 
lower abdomen and groin. During the period of ovulation a 
certain number of women experience mittelschmerz due to 
rupture of a follicle and exudation of blood into the abdominal 
cavity. Pain is referred to the side on which ovulation occurs 
and should always be considered in mild pain experienced in 


the middle of the menstrual cycle. 

Ovarian cysts with a twisted pedicle produce acute abdom- 
inal pain localized to the side of the disease process and asso- 
ciated with localized tenderness, distention, rigidity, fever, 
leukocytosis and, sometimes, vascular collapse. With dysmen- 
orrhea , there may be cramping suprapubic pain referred 
through to the lower part of the back plus the symptoms and 
findings of irritable colon. Acute salpingitis produces a symp- 
tom complex similar to that of acute appendicitis, especially 
if the right side is involved. The condition should always be 
considered in the differential diagnosis of right lower quadrant 



abdominal pain 


29 


pain in the female. Recently we have seen a case 0! rig 
Fowei quadrant pain with marked tenderness m the nght forms 
in which the pathologic diagnosis was tuberculous salpingitis. 
Acute pain due to this cause is relatively uncommon. Rup- 
tured ectopic pregnancy produces sudden, severe para in the 
lower abdomen, and usually pain referred to the right shoulder. 
The latter is probably the result of diaphragmatic irritation. 


ABDOMINAL PAIN OF INTRA-THORACIC ORIGIN 


More commonly in children but also in adults, acute ab- 
dominal pain may be a cardinal, symptom associated with an 
acute sore throat , follicular tonsillitis, scarlet fever , or any of 
the exanthems. Nausea and vomiting are common manifesta- 
tions and abdominal tenderness is frequent. 

Lobar pneumonia is the most frequent intrathoraric cause 
of abdominal pain. The early onset of a pneumonic process, 
especially if ushered in with nausea, vomiting and abdominal 
tenderness, may focus the entire attention to the abdomen. 
Many times before frank signs of consolidation appear, only 
the most careful of physical examinations will reveal the pneu- 
monic process in the chest. If doubt exists, a chest film should 
always be taken. Abdominal pain and tenderness associated 
with pneumonia is usually greatest in the upper abdomen, and 
the muscle spasm is on the side of the involved lung. In 
pulmonary disease, pain reference to the abdomen is usually 
the result of irritation of the peripheral portions of the dia- 
phragm which are supplied with afferent fibers from the lower 
six intercostal nerves, thoracic seventh to twelfth. In dia- 
phragmatic pleurisy there may be true tenderness and rigidity 
of the upper abdomen. 


Pulmonary infarction may begin with sudden onset of pain 
in the lower chest, substemal region and upper abdomen. In' 
the cases reported by Ballinger , 17 the pain was oftentimes indis- 
tinguishable from that associated with myocardial infarction, 
though it was usually associated with more dyspnea, cyanosis 
and collapse. A history of recent injurv, fracture, thrombo- 
phlebitis, or operation is significant. One of Ballinger’s cases 
occurred after a Potts’ fracture and there was a negative 
cardiovascular history. 

Coronary thrombosis frequently produces abdominal symp- 
toms associated with nausea and vomiting. The siens of 

sraFh^ fi C °a- apSe ’ and tie b5ood P res su r e and electrocardio- 
graphic findings, are essential in the differential diagnosis 
The relationship of the symptoms to effort is important; as is 
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also any previous history of constricting substemal discomfort 
on exertion. 

Spontaneous pneumothorax has been reported by Stieg- 
mann and Singer 18 to be associated with severe upper abdom- 
inal pain simulating an acute abdomen. The pain is more 
marked and persistent if there is associated hemorrhage into 
the pleural cavity. A coronary thrombosis is always carefully 
considered in the differential diagnosis, but when thinking of 
these conditions, it is essential to defer surgical intervention 
for the supposed abdominal disease. 


ABDOMINAL PAIN AS A MANIFESTATION OF SYSTEMIC 
DISEASE 

Herpes zoster, whether involving either the thoracic or 
abdominal' segments, may be the cause of severe abdominal 
pain with marked tenderness and hyperesthesia. In the pre- 
vesical stage the diagnosis is difficult to make. The distribu- 
tion of the hyperesthesia along the course of a nerve trunk is 
the best diagnostic clue. 

Diabetic coma may be characterized by marked abdominal 
tenderness in the precoma phase. When associated with 
nausea and vomiting and gastric distention, as is so frequently 
the case, the question of an acute abdomen often arises. 

Gastric crisis of tabes dorsalis always merits consideration, 
and the absence of knee and ankle jerks plus the other char- 
acteristic findings suggest this possibility. 

Lead poisoning is now less common than previously since 
its recognition as an industrial hazard and the subsequent use 
of adequate measures to prevent it. The abdominal pain asso- 
ciated with lead colic is not Iocalizable, and tends to be diffuse 
and cramping in character. More than any other cause of 
colicky or cramping abdominal pain, the pain of lead colic is 
relieved by pressure upon the abdomen. 


MISCELLANEOUS CAUSES OF ABDOMINAL PAIN 

Arachtoidism characteristically gives rise to acute abdom- 
inal pain with all of the signs of peritoneal irritation. There 
is usually no localized tenderness. One such case of black- 
widow spider bite with the signs of an acute abdomen has been 

reported by Kambosseff . 10 . , , • t 

Torsion of an epiploic appendage causing acute abdominal 
pain has been reported by Micheli . 20 Such a diagnosis can be 
made only at the operating table. 
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Spine injuries and spinal cord tumors may produc e abdom- 
inal pain sufficiently severe to suggest a surgical abdomen. 
Careful histories tor traumatic incidents are important and, it 
doubt exists as to the presence of bone injury to the spine m 
an atypical case, roentgenograms of the spine should be taken. 

Hysteria may, mimic all manifestations of an acute ab- 
domen, and the absence of evidence of fever, leukocytosis, or 
constant physical findings after careful observation tends to 
suggest this diagnosis. An experience such as caring for a 
patient with encephalitis — without objective findings and yet 
with the death of the patient — indicates that careful observa- 
tion must be used before proclaiming the process as functional. 
In the foregoing case, an out-of-town physician phoned to ask 
if the patient could die from functional nervousness. The 
postmortem examination showed encephalitis. 


COMMENT AND SUMMARY 


Obviously to rule out each of the numerous causes of ab- 
dominal pain at the bedside is both a practical as well as an 
intellectual impossibility. If the patient is complaining of 
some chronic form of abdominal discomfort, not punctuated by 
any acute episode, despite the host of diagnostic possibilities 
which come to mind one has adequate time to study the disease 
thoroughly and systematically, obtain what laboratory assist- 
ance may be required, and arrive at a diagnosis after a period 
of observation. 


Acute abdominal pain is to be regarded as a medical emer- 
gency and an immediate diagnosis is imperative. The imme- 
diate issue which always must be decided is, does this patient 
have a surgical abdomen? The signs of a ruptured viscus, 
peritonitis, intestinal obstruction, etc., are fairly typical. 
When in doubt, surgical consultation, if available, should be 
sought immediately. 


The importance of fever, an elevated white blood count, 
or polymorphonuclear increase in favor of an inflammatory 
process should not be neglected, keeping in mind that these 
reactions in elderly patients are often absent. The value of a 
plain roentgenogram of the abdomen for determining the pres- 
ence or absence of dilated loops of bowel, elevation of one or 
both halves of the diaphragm, air under the diaphragm, or 
per aps a gallbladder or renal calculus, cannot be overempha- 
sized and this procedure should always be carried out when 
one is confronted by an acute abdomen and an indefinite diag- 
sis. No examination is complete, even though the diagnosis 
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may appear obvious, until the urine, and especially the sedi- 
ment, has been studied. 

% * n examining a patient with an acute abdomen, the exam- 
ination should include determination of the tonus of the ab- 
dominal wall, comparison of the rigidity of the two halves of 
the abdomen, localized tenderness, peritoneal rebound tender- 
ness, auscultation to determine the presence or absence of 
peristaltic sounds or whether they are hyperactive, search for 
herruae, rectal examination and pelvic examination. Such 
laboratory examinations as have been mentioned are impor- 
tant. Roentgen films, however, for the most part are available 
only if a patient is hospitalized. White counts and urine 
examinations are always possible. 

If doubt persists despite all possible sources of assistance, 
careful observation of the patient over a period of hours, 
re-checking physical findings, repeating white counts and 
urinalyses, and taking repeated temperatures may yield suf- 
ficient additional information as to make a diagnosis possible. 
The time spent in waiting can well be used in the necessary 
preparation of the patient with such measures as clysis or 
intravenous fluid, gastric aspiration, or Wangensteen suction, 
as indicated. 
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PAIN ARISING FROM THE FEMALE PELVIS: 

DIFFERENTIAL DIAGNOSIS AND TREATMENT 

Pelvic pain as well as pain in the lower abdomen and back 
is usually ascribed to the reproductive organs by . women. 
These structures may become sufficiently altered by disease to 
produce pain, but a most careful examination of the environ- 
mental viscera should be included in the differential diagnosis 
of pelvic distress. There was a time when the ovary was re- 
garded as the seat of all evil, and any discomfort that could 
not be accounted for in any other way was relegated to it. 
Numerous unnecessary surgical procedures resulted in which 
the ovary was removed or seriously mutilated. Fortunately, 
experience has decreased the number of surgical interventions 
of this type. 

Pain is a variable symptom, depending in its character, 
severity and reaction on the individual patient and her thresh- 
old level for discomfort. Unbearable pain to one woman may 
provoke little discomfort to another. The woman who is 
occupied, perhaps busily earning her own livelihood, may com- 
plain less of minor aches and pains that become of monumental 
importance to the patient who has much leisure time which is 
not interestingly occupied. Fleeting pains are likely to pro- 
voke less response than a constant ache or discomfort or a pain 
which recurs from time to time. The general well-being of the 
patient will alter the reaction to pain at any given time. Thus, 
the healthy well nourished woman may pay little attention to 
some discomfort that the ailing patient finds unbearable. Pain, 
being a symptom and elicited from the patient, is so variable 
m importance that its proper evaluation may often be difficult, 
particularly in the absence of sufficient pathology to account 
ior it. However, one must he careful not to dismiss pain as 
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unimportant because examination does not reveal a cause, nor 
must one undertake radical interventions in an attempt to ex- 
plain and remove the origin of the pain. Continued observa- 
tion of the patient, perhaps over a period of time, will ulti- 
mately uncover the significance of the pain. Many needless 
surgical procedures are undertaken for the relief of pain 
without a careful examination of the patient. 

. pain is most often somatic pain produced by a local 

stimulus applied to the parietal peritoneum. The pain asso- 
ciated with inflammations of the adnexa is the result of the 
associated inflammation of the peritoneum. In ectopic gesta- 
tion, the pain is usually produced by the escape of blood into 
the peritoneal cavity from the ostium of the tube, although 
there may be some mild discomfort as a result of the distention 
of the fallopian tube and its serosal covering. The pain may 
be localized to the region over the diseased organ or it may be 
referred to some distant focus. Free blood in the peritoneal 
cavity may accumulate beneath the diaphragm and produce 
referred pain in the region of the shoulder. 

Pelvic Pain of Sudden Onset. — The sudden onset of 
pain in the pelvis is usually associated with some acute pelvic 
or lower abdominal condition. The clinical history and find- 
ings usually lead to the correct diagnosis, though at times the 
differential diagnosis may be difficult. It is important to re- 
member that continued observation may aid in the diagnosis 
without seriously jeopardizing the best interests of the patient. 

The following case history is quite typical: 


Case /. — Mrs. M., aged twenty-six, entered the Chicago Lying-in Hospital 
on January 26, 1940. Her chief complaint was pain in the lower abdomen for 
the preceding twenty-four hours. Her menstrua) periods had been regular, 
and the last period had ended on the first day of her present illness. She had 
been married for a year but had had no pregnancies. The pain began rather 
suddenly and was continuous in character. She was nauseated but did not 
vomit On careful questioning she told of an attack of dysuria and frequency 
about a month prior to this present illness. She had not consulted a physician. 

Examination revealed a youBg woman who was acutely ill. Her tempera- 
ture was 38 j6° C. and her pulse, 120. The lower abdomen was markedly rigid 
and exquisitely tender. The pain was no more intense at McBurncy f s point 
than at other levels. Pelvic examination revealed nulliparous external genitalia. 
The urethral orifice and the glands of the urethra were injected. Smears and 
cultures for gonococci were made. The cervix was dean. The corpus could be 
palpated with difficulty owing to the fact that the patient was splinting the 
abdominal wall. However, movement of the uterus caused pain and this pm 
was equally severe in moving the uterus away from the nght and the left rides. 
No obvious adnexal mass could be outlined, but there was a sensation of fulness 
and intense pain could he elicited in both adnexal regions. A white blood 
count revealed 2QJOOO leukocytes. 
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ACUTE PELVIC INFLAMMATORY DISEASE 

Pelvic inflammatory disease is the most common cause of 
pain in the lower abdomen, and chronic residual pelvic inflam- 
mation of the reproductive structures may provoke pain over 
a period of years until it is finally relieved by surgery. In the 
foregoing history, the differential diagnosis of all the conditions 
which may cause acute lower abdominal pain must be consid- 
ered. However, acute salpingitis and appendicitis usually must 
be differentiated for the treatment of these two conditions is 
entirely different. 

Differentiation of Acute Salpingitis and Appendi- 
citis.— The onset of acute salpingitis is usually at the end of 
a menstrual period. The changes in the endometrium asso- 
ciated with menstruation are conducive to a spread of a lower 
genital tract infection into the fallopian tubes. It may be 
possible to elicit a history of lower genital tract infection with 
its urinary tract involvement. An attack of dysuria and fre- 
quency is particularly significant. The onset of a purulent 
vagina] discharge may help to establish a diagnosis. A history 
of sexual exposure in an individual who is unmarried may be 
of some value, but in our experience this phase of the history 
is most unreliable. In acute appendicitis, the patient may give 
a history of previous attacks of lower right quadrant pain. 

The pain in acute salpingitis is usually' limited to the lower 
abdomen. It is present constantly and is greatly aggravated 
by movement of the body. Palpation of the lower abdomen 
usually reveals rigidity and tenderness over both lower quad- 
rants, although it may be more marked on one side. Acute 
pelvic inflammatory disease involves both adnexa. Abdominal 
tenderness, rigidity and pain limited to the region of Mc- 
B limey’s point is likely to be the result of appendicitis, as is 
nausea and vomiting. 

The general reaction to the inflammation is much more 
severe in acute salpingitis than in appendicitis. In the former, 
au intense pelvic peritonitis develops very rapidly, involving 
j~ the oreans in the pelvis. The temperature is likely to be 
h’gher, the white count may be higher and the sedimentation 
rate more rapid. The character of the general response to the 
cnsease may be of some help in establishing a diagnosis, but 
it must not be considered diagnostic. 

A diagnosis may often be established on pelvic examina- 
? terus an d adnexa can be easily palpated, and 
moved from side to side with little discomfort, the reproductive 
tract can be dismissed as the seat of the inflammation. Bi- 


M. EDWARD DAVIS 


38 


lateral adnexal tenderness with or without the presence of 
masses is usually indicative of salpingitis. An inflammation of 
the fallopian tubes must necessarily result in the involvement 
of the areas contiguous to the uterus. Movement of this struc- 
ture may be restricted and certainly painful. One must remem- 
ber that the appendix may become secondarily involved in an 
acute inflammation of the adnexa, so that it is not surprising 
to find pain, rigidity and tenderness over the appendiceal 
region. 

It is important to establish a diagnosis of appendicitis early 
in the course of the disease for prompt surgical intervention is 
necessary. 

Treatment of Acute Salpingitis. — Acute salpingitis is 
now being treated by chemotherapy. The sulfonamides are 
very efficacious in the treatment of gonorrheal infections. Sul- 
fanilamide and sulfapyridine can be used, the latter drug being 
probably more effective. The present regimen consists of 
therapy over a six-day period, administering 3 gm. per day on 
the first two days and 2 gm. per day on the following four 
days in doses of 0.5 gm. The usual safeguards should be 
exercised. It is well to obtain a daily blood level and blood 
count. 

It is possible that the early institution of therapy may 
result not only in the death of the organisms, but in the com- 
plete subsidence of tissue changes so that the structures rapidly 
return to the normal. However, the disappearance of living 
organisms is not necessarily followed by complete retrogression 
of pelvic pathology. Exudates in the pelvis and adnexal masses 
usually undergo slow absorption and residual changes in the 
pelvic organs may remain to harass the individual for years. 

It will reauire many years of experience to determine if chemo- 
therapy will decrease the hazards of these residual changes 
which often necessitate major surgical procedures. 

CHROKIC PELVIC TfmAm&ATlOKS 

Chronic residual pelvic inflammations are the most com- 
mon causes of chronic pelvic pain. These may arise as t e 
result of gonorrheal infection, postabortal infections and, more 
rarely, tuberculosis. The increased incidence of abortions has 
resulted in a greater frequency of pelvic inflammatory disease, 
for this is the most common sequel of criminal abortion, rne 
remote residual changes may not be evident at the time 0 
interruption of the pregnancy but may develop weeks alter 
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ward. The patient may appear to have enjoyed an uncompli- 
cated abortion and later develop chrome pelvic pain. 

The pathology of chronic pelvic inflammations diners ac- 
cording to the organisms responsible for the condition. In 
gonorrheal salpingitis, the infection has ascended from the 
lower genital tract so that the tubal mucosa is primarily m- 
volved and bears the brunt of the infection. Huge pus tubes 
or tubo-ovaxian abscesses result. At times the tube^ becomes 
grossly distended by a dear fluid forming a hydrosalpinx. The 
adnexa remain adherent to abdominal viscera, but they can 
usually be separated by blunt dissection without injury to these 
adjacent structures. More rarely, the fallopian tubes are 
altered only moderately and appear as thickened, indurated, 
adherent structures. 

The pyogenic type of pelvic inflammation usually involves 
the serosa and wall of the fallopian tube and less often the 
mucosal lining. These structures are not likely to be converted 
into large pus tubes or into huge hydrosalpinges but usually 
remain as indurated, thickened, adherent adnexa. The en- 
vironmental structures may become more extensively involved, 
so that parametrial exudates are common and the uterus and 
its adnexa may become firmly fixed in the pelvis. 

Tuberculous salpingitis, which occurs in 5 per cent of these 
pelvic inflammations, is most often secondary to a focus else- 
where in the body. The diagnosis is rarely made prior to the 
removal of the involved structures. Grossly, large tubo-ovarian 
masses may be present in which caseous material can be seen. 
More often one finds tubes that are thickened and unusually 
elongated, with the fimbriated ends still patent. The pelvic 
oTgans may be secondarily involved in the presence of a 
tuberculous peritonitis. Chronic pelvic inflammation in a 
tuberculous individual may be of tuberculous origin. 

The pain in chronic pelvic inflammation is persistent; it is 
usually over one of the lower right quadrants but occasionally 
it manifests itself in the form of low back pain. It is usually 
aggravated during the premenstrual and menstrual periods. 
It is made worse by exercise and work which necessitates stand- 
ing over long periods. It may be associated with dyspareunia, 
and is often made worse by coitus. The pain is rarely excru- 
ciatrng, but it soon wears the patient down by its constancy 
lor tie remissions are not long enough to allow the individual 
to recover. Adjacent organs may be involved as a result of 
adhesions, causing symptoms referable to these organs. Vesical 
and gastro-intestinal symptoms are the most frequent. The 
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patient may become a chronic invalid, a serious problem to her 
I amity, and ultimately a medical cripple as a result of unsatis- 
factory medical treatment. 

Diagnosis of Chronic Pelvic Inflammation. — The 
diagnosis of chronic pelvic inflammation is not difficult in the 
event that there is sufficient pelvic pathology to be evident on 
bimanual examination. The adnexal masses, the tenderness 
that a pelvic examination provokes in these diseased structures, 
and the restriction of mobility on the part of the pelvic organs 
are quite characteristic. The diagnosis becomes more difficult 
in the absence of palpable pelvic pathology sufficient to account 
for the pain. In these women a painstaking and detailed his- 
tory, several pelvic examinations at varying intervals, and con- 
tinued observation may clear the diagnosis. The fluoroscopy 
and the x-ray may provide some additional information. These 
are the young women in whom it is better to procrastinate by 
resorting to all therapeutic expedients short of surgery. It is 
so easy to perform laparotomy, and then find little gross altera- 
tion in the pelvic organs, remove a fallopian tube and a portion 
of an ovary, and thereby start the young woman on a surgical 
career which will only end when all her reproductive organs 
have ultimately been sacrificed. There is no condition that 
demands greater patience in its management, greater resource- 
fulness, and more nicety in judgment than chronic pelvic in- 
flammatory disease. 

Treatment. — The treatment of chronic pelvic inflamma- 


tion depends on the extent of the disease, the disability pro- 
duced, and the age of the patient. Acute inflammations should 
be managed with great care to reduce the residual pelvic 
pathology. Chemotherapy should be resorted to early in t he 
course of the disease. The subacute stage of the inflammation 
may require long periods of rest in bed and measures directed 
to maintaining the general physical condition of the patient. 
Sexual rest is likewise important during this period for coitus 
may produce exacerbations of an existing inflammation or re- 
infections from the original source. Heat applied locally to 
the reproductive organs by prolonged hot douches, Elliot 
treatments and diathermy, serve to hasten the retrogression o 
the inflammation and to minimize the resultant chronic residual 
changes. The use of hot water or hot air in a rubber balloon 
introduced into the vagina and_ carefully regulated as to tem- 
perature and pressure has provided an ideal method of app y 
ing heat to the pelvic structures. . , 

In the chronic stage, the same therapeutic measures can be 



pain arising from the female pelvis 41 

used These should be continued as long as they provide relief. 
Srgery sSuld be resorted to when all other measures fail and 
the patient is incapacitated. Conservative management should 
be given a most thorough trial in young women, for m such 
individuals operative intervention usually means the sacrifice 
of most of their reproductive organs. The removal of a tube 
or both tubes and part or all of an ovary usually fans to cure 
the patient, and these incomplete operations pave the way for 
further surgery. In a large gynecologic clinic much of the 
surgery consists of re-operating . on women who have had 
previous interventions for pelvic inflammatory disease. Sur- 
gical interference in the young woman should be postponed as 
long as possible and, when it finally becomes necessary, it 
should usually consist of the removal of both adnexa and the 
corpus of the uterus. In women at or near the menopause, one 
need not be so conservative for the removal of the pelvic organs 
does not entail so great a loss. 

Elliott treatments occasionally produce an increase in the 
severity of the pelvic discomfort so that they cannot be toh 
crated. It has been our experience that most of these women 
suffer from an endometriosis of the pelvis and not from pelvic 
inflammatory disease. This unusual response to heat treat- 
ment is so striking that we have used it as a diagnostic aid in 
the differential diagnosis of endometriosis. 


ECTOPIC PREGNANCY 

Ectopic pregnancy must likewise be considered in a dif- 
ferential diagonsis of acute lower abdominal and pelvic pain. 
The following history is rather typical of this complication: 

Case //.—Mrs. V. S., aged thirty-two, Unit No. 103730. The patient was 
admitted to tht Chicago Lying-in Hospital on the evening of July 14, 1940. 
Her last normal menstrual period began on May 15. The onset of her next 
period should have occurred about June 10. On June 17, approximately a week 
afto her menses rae due, she began to spot, and she continued to spot inter- 
nuttently until the day of her admission to the hospital. During the preceding 
*n ““Placed of lower abdominal pains which were fleeting in 
. But at ^ ck oI Pain was severe enough on July 10 to require a 

MWri ^ 0rt C ? 1 UH M the nest evening was 

followed by a gush of dark blood. 

Iuly 14 *»« » the lower part of the abdomen 

£Sred fTT sevtre 111311 0n Previous occasions. It was gen- 

abdomen but was most marked in the left lower quad- 
, . ^ t0 tie bathroom about 7:30 PM and fainted 

5TJSL2 Eft “ «i «-» *« first 

pam was relieved but that the pam had shifted to her right shoulder. She 
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continued to complain of the shoulder pain much more than of her lower 
abdominal pain. A moderate amount of dark blood escaped from the vagina. 

The past history was of interest because of several facts: The patient’s 
first delivery was complicated by a Bartholin’s gland abscess which had had to 
be incised. Four years later, in 1938, she had had a spontaneous abortion for 
which curettage had been performed She had subsequently developed pelvic 
inflammatory disease with concomitant bilateral adnexal masses of considerable 
sue. Prolonged periods of rest, and heat in the form of vaginal douches and 
Elliott treatments, had resulted in a considerable retrogression of this inflam- 
matory process. 

On admission to the hospital the patient showed evidence of serious ex- 
sanguination. The mucous membranes were very pale, her pulse was 110, the 
blood pressure 90/60, and the temperature, 37.2° C. There was tenderness 
over the entire abdomen, which was most marked over the left lower quadrant. 
On vaginal examination the cervix was softened and bluish and the vault of 
the vagina was somewhat distended. Bilateral adnexal masses could be pal- 
pated, but the most of the tenderness was localized on the left side. The 
uterus was enlarged to the size of a five or six weeks' gestation and was 
softened. Laboratory findings of significance were: hemoglobin, 8 gm.; cell 
volume, 26 per cent; W.B.C., 26,000; and urine, negative. 

Laparotomy was performed immediately and a left tubal gestation re- 
moved. The tubal wall had ruptured as a result of the chorionic invasion and 
destruction. About 1500 cc of blood was present in the peritoneal cavity. A 
blood transfusion of 800 cc. was given during the operation. 


If there had been any question about the diagnosis one could 
have resorted to puncture of the cul-de-sac. This procedure 
would have been easy to carry out and the result would have 
been confirmatory. 

A careful and detailed history is significant in establishing 
a diagnosis. In 80 to 90 per cent of patients who have tubal 
gestations there is a history of a missed menstrual period. A 
week or two after the patient should have menstruated, she 
begins to have a bloody discharge, usually small in amount. 
This story is so typical that every patient who bleeds irreg- 
ularly after a missed menstrual period must be carefully ob- 
served. The blood usually fails to clot. It is the result of a 
separation of the ectopic decidua in the uterus. 

The pain may be cramplike and intermittent. It is usually 
the result of peritoneal irritation produced by blood escaping 
through the ostium of the tube from minute separations of the 
chorionic vesicle from the uterine wall. There may occur a 
sharp stab in the side when the patient exerts herself on sudden 
stooping or reaching for something. Often a. sudden rupture 
of the fallopian tube occurs when the patient is in the bath- 
room. These fleeting pains and the bloody discharge may 
bring the patient to a physician for examination before gros 

changes have taken place. . 1 . j 

Tubal abortion or tubal rupture is usually heralded by sud 
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den excruciating pain in the lower abdomen. The pain has 
been described as stabbing or lancinating m character, to 
tubal abortion the pain may be colicky, resembling that of 
severe dysmenorrhea, but as blood accumulates ml the pen- 
toneal cavity, it loses this intermittent character. The p 
perforation of the tube occurs suddenly, and is intense and 
unbearable. The pain is produced by the extreme tension of 
the peritoneal covering of the tube and its sudden tear mg roth 
the escape of blood into the peritoneal cavity. Following the 
escape of the gestational sac through the rent in the tubal wall 
or through the ostium, the acute agonizing pain suddenly 
ceases. The patient experiences a sense of relief, although a 
dull discomfort persists in the abdomen. The patient may now 
develop shoulder pain, usually on the left. This is referred 
pain resulting from the accumulation of blood under the dia- 
phragm. This shoulder pain is exceedingly characteristic of 
intraperitoneal bleeding and its appearance should be properly 
evaluated. 

Accompanying the pain, the patient may develop nausea 
and occasionally vomiting. A feeling of faintness is not un- 
common. As the urgent symptoms subside, symptoms and 
findings associated with peritoneal hemorrhage manifest them- 
selves. The pulse rate increases as the volume decreases. The 
patient develops a progressively more marked pallor, partic- 
ularly manifest in the mucous membranes. The blood pressure 
may begin to decline. Serious blood loss results in the picture 
of shock. 

The loss of blood may be very moderate in some cases of 
tubal abortion so that a hematoma slowly acc umula tes in the 
Pelvis. These pelvic hematoceles may become walled off and 
remain for weeks and months. The patient will continue to 
have pain in the lower abdomen and pelvis, a sense of discom- 
fort on moving, and perhaps a persistence of the vaginal bleed- 
ing. Recurring attacks of pelvic pain or continued discomfort 
usually necessitates surgical intervention. 

Diagnosis. The diagnosis of ectopic pregnancy must 
usually be made by vaginal examination of the pelvic organs 
after a review of the patient’s history . Pelvic inflammatory 
disease or an intentional abortion very often predisposes to the 
development of an ectopic gestation. Investigations to de- 
1116 pat f n 3- ? l ^ re P r °ductive tract in the study of 
^ity my establish a patent tract in an abnormal fallopian 
tube and make possible a tubal pregnancy. The enlarged tube 
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is usually palpated as an exceedingly tender adnexa. The 
pregnant tube, its serosa 1 covering, and the adjacent peri- 
toneum ail convey a localized tender area. Usually the preg- 
nant tube is anterior, but it may be prolapsed behind the 
uterus. Movement of the uterus away from the involved side 
elicits pain. The opposite adnexa is usually normal to palpa- 
tion, but it may be grossly enlarged as a result of a pelvic 
inflammation which so often predisposes to ectopic gestation. 
If the duration of symptoms is over an extended period, a 
doughy hematocele may be palpable or a large mass adj’acent 
to the uterus with indefinite land marks may be outlined. If 
there is difficulty in establishing a diagnosis, a few days’ obser- 
vation of the patient will usually produce some change or 
findings which will confirm the impression. 

The hormonal tests for pregnancy may or may not yield 
important information. If the test is positive, it is indicative 
only that a pregnancy is present, not necessarily in the tube. 
In the event that the test is negative, an ectopic pregnancy is 
not ruled out. The test will become negative five or six days 
after the chorionic vesicle has largely separated from the tubal 
wall. Puncture of the cul-de-sac with a large needle is a harm- 
less procedure and, when old blood is obtained, it is of signif- 
icance in establishing the presence of bleeding into the peri- 
toneal cavity. Some surgeons who have developed marked 
dexterity in pelvic surgery through the vagina prefer to open 
the cul-de-sac and explore the peritoneal cavity. This pro- 
cedure may be difficult for most physicians and so it is not 
recommended. 

Treatment. — The treatment of ectopic pregnancy is sur- 
gical. The involved tube should be removed with as little 
manipulation of the environmental viscera as possible. At 
times the adj'acent ovary is so intimately a part of tee tube 
that it must be sacrificed for expediency. The patient who 
enters the hospital in shock from marked loss of blood should 
have a liberal Hood transfusion as soon as possible. Usually 
it is well to begin the transfusion and the operation at the same 
time. It may be necessary to give several transfusions in an 
attempt to replace adequately a serious loss of bloody Par- 
enteral fluids are essential and should largely be administered 
subcutaneously; however, only blood will replace tee necessary 
hemoglobin that has been lost from tee circulation. Prompt 
and liberal blood transfusions have done as much for the im- 
proved therapy of conditions associated with marked hemor- 
rhage as any other point in their therapy. 
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THREATENED ABORTION 

A threatened or inevitable abortion may produce pelvic 
pain This pain is colicky and simulates dysmenorrhea or 
mild labor pain. The intermittent character of the pam is typi- 
cal and the pain is confined to the lower abdomen or pelvis. 
Vaginal bleeding is usually present and is variable in amount. 
There may be simply spotting, or the patient may bleed pro- 
fusely. The external blood loss is always an indication of the 
amount of blood the circulation has lost, for there is little 


concealed bleeding. , 

In the diagnosis , the history of a period of amenorrhea is 
important. Nausea with or without vomiting may have been 
present. The signs and symptoms of early gestation can be 
elicited. Pelvic examination should reveal a uterus proportion- 
ately enlarged to the period of amenorrhea, and softened. The 
adnexa are normal and freely movable. 


NEOPLASMS 


Mechanisms by Which Pain is Produced. — Pain may 
not be a prominent symptom in neoplasms of the reproductive 
organs, but discomfort of one type or another often brings the 
patient to a physician. A tumor of the ovary or of the uterus 
may grow to unusual proportions without discomfort to the 
patient. It may manifest its presence in several ways: In the 
first place, its environment may be such as to produce pain. 
A small growth separating the leaves of the broad ligament 
will be painful, for these peritoneal folds are richly supplied 
with nerves. A tumor in the region of the bladder will result 
in discomfort and urinary symptoms at an early stage because 
it will interfere with the proper functioning of this organ. In 
the same way, a growth in the posterior cul-de-sac may com- 
promise the lumen of the rectum and cause pain and consti- 
pation. A tumor which fills the pelvis may produce pressure 
symptoms on the environmental organs, a sense of weight in 
the pelvis. If the tumor rises above the brim of the pelvis and 
grows free in the abdominal cavity, it can continue to go un- 
noticed. Discomfort produced bv a neoplasm is largely de- 
pendent on its location. ' 


A tumor or cyst can produce pain if it is pedunculated, so 
that torsion of the pedicle can take place. The pedicle may 
oe part of the tumor or its environment. An ovarian tumor 
may produce torsion of the entire adnexa, thereby causing 
changes in the tube and ovary. Such rotations produce pain 
bj tension and stretching of the peritoneal covering, by the 
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necrobiotic changes induced in the tissues because of inter- 
ference with the normal blood supply, and by peritoneal 

Neoplasms can produce pain by necrotic changes that take 
place within them. A fibroinyoma of the uterus may be symp- 
tomless for years, and suddenly it produces abdominal pain 
ana becomes tender to palpation. In most instances these 
degenerative changes are the result of a change in the blood 
supply to the tumor, but they may be due to rapid growth and 
stretching of overlying serosal surfaces. Rarely, the occur- 
rence of pain in a benign neoplasm may herald malignant 
change. 

^ Tumors and cysts of the reproductive organs may cause 
pain as a result of adhesions to environmental viscera. These 
adhesive bands interfere with the free movement of abdominal 
structures and with normal peristaltic action of the gastro- 
intestinal tract. These abnormal unions produce traction on 
structures and their peritoneal relationships, so that a variety 
of aches and pains may ensue. They may likewise interfere 
with the normal function of an organ with its resultant dis- 
comfort. 

Lastly, neoplasms may produce pain by a direct infiltration 
of contiguous tissues and the involvement of nerve trunks. 
Carcinoma of the cervix produces pain by an invasion of the 
tissues about the cervix and by the concomitant inflammation 
which usually exists. The cervix becomes fixed in its environ- 
ment and painful to movement. Direct nerve involvement 
occurs when the bases of the parametria become involved. 
This pain increases in severity with the progress of the disease. 

Ovarian Neoplasms. — Ovarian neoplasms do not often 
produce pain if they grow freely in the pelvis or abdomen and 
do not compromise adjacent structures. When these ovarian 
tumors fill the pelvic cavity, they may cause a sense of weight 
or pressure in this region. Small solid ovarian neoplasms may 
be associated with a heavy uncomfortable feeling in one side of 
the pelvis. If an ovarian cyst or tumor becomes adherent to 
omentum or intestine, fleeting pains or a sense of discomfort 
may result. Exercise and sudden movements may bring on 
attacks of pain. Urinary diflaculties will arise if the tumor is 
in the anterior portion of the pelvis and exerts pressure onto 
bladder, interfering with its complete filling and emptying. 
Dermoid cysts of the ovary are likely to remain in the anterior 
quadrants of the pelvis. Similarly, a tumor in the hollow of the 
sacrum may interfere with the normal emptying of the bowel. 
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Tumors to this region may lead to chronic backache Mfc 
ml tumors are often associated with ascites, so that pressur 
symptoms may arise from the increasing abdominal distention. 
implantation metastascs involving any of the abdominal organs 
may produce pain referable to the organ involved. # 

Torsion oj the pedicle of an ovarian neoplasm results in tne 
development of an acute abdominal condition. If the twist is 
complete, the pain is sudden in onset, sharp, lancinating, and 
is usually referred to the pedicle. This initial discomfort is 
probably ascribed to peritoneal tension, stretching and trauma. 
Necrobiotic changes begin in the tumor as a. result of the inter- 
ference with the blood supply and result in hemorrhage, throm- 
bosis and necrosis. The tumor becomes very tender and 
usually increases in size. Peritoneal irritation is produced by 
these changes in growth and the acute symptoms are largely 
the result of the peritonitis. The subsequent course may vary. 
The peritonitis ma} r extend to involve the general peritoneal 
cavity if the condition goes unrecognized. Rarely, an ovarian 
tumor may become completely severed from its pedicle and 
acquire a secondary attachment and blood supply. 

The diagnosis of ovarian cysts and tumors depends largely 
on pelvic examination. The presence of ascites in association 
vdth an ovarian new growth is strong evidence of its malignant 
character. .v-Ray examination of dermoid cysts may reveal 
calculous deposits and thereby reveal their true character. 

Treatment. — -All ovarian neoplasms should be removed 
surgically. The small cysts frequently found in ovaries are 
the result of normal ovarian activity and need not be disturbed. 
These are the follicle cysts, the lutein cyst s, and the follicle 
hematomas. . They will undergo spontaneous retrogression. 
Simple ovarian cyst s can be removed without disturbing the 
remaining pelvic organs. If the neoplasms are bilateral, if they 
appear malignant or questionably so, it is advisable to remove 
both adnexa and the uterus supracervically. Ovarian neo- 
meno P ause aud in the postmenopausal period 
should likewise be treated in this manner. Radiation should 
oilow the removal of malignant ovarian neoplasms to improve 
the Drognosis for the patient. 

_ of TJtems. — Fibromyomata of the uterus 

rarely produce pam for they are devoid of any nerve supply 

g y 0 V ver . a period of years without any serious 
• -r® t0 P a bent. Many women are seen by a phy- 

nlv t f first bme for some other than a pelvic com- 
PW and they are shocked to learn that theyW beTn 
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harboring huge fibroid tumors. These interesting neoplasms 
p oduce discomfort by interfering with environmental struc- 

adhesions Undergoing aecrotic changes, and by producing 


A sense of weight or heaviness in the pelvic regions is the 
most common complaint. A myomatous uterus restricted by 
the pelvic girdle will produce pressure symptoms, while one 
riding above the brim of the pelvis may not inconvenience the 
patient in any way. Tumors in the hollow of the sacrum 
produce chronic low back pain. Intraligamentous growths 
produce a constant ache in the side involved, occasionally 
punctuated with sharp stabs of pain. Even small tumors in 
the region of the bladder soon cause frequency and later 
dysuria. 

The development of pain in a symptomless fibromyoma is 
always an ominous sign. The tumor itself may become tender 
on palpation, usually increasing in size at the same time. This 
local tenderness and discomfort is indicative of degenerative 
changes within the tumor nodule as a result of an altered blood 
supply. Pain or discomfort in an environmental viscus may 
mean an increase in the size of the tumor as a result of rapid 
growth or changed relationships within the pelvis. The pain 
may be in the form of an acquired dysmenorrhea. Usually 
such painful menstruation develops in the presence of an 
adenomyoma or a complicating endometriosis of the adnexa. 
Endometrial implants or a chocolate cyst of the ovary are not 
infrequent complications of fibromyomata of the uterus. A 
submucous tumor may gradually become extruded into the 
uterine cavity and develop polypoid characteristics. Such 
tumors may be completely extruded through the cervical canal 
and into the vagina. Cramplike pain, often colicky in char- 
acter and simulating uterine colic or labor pains, may persist 
for days and weeks. Thus, discomfort may be severe enough 
to require sedation. Bleeding over a prolonged period of time 
may exsanguinate the patient. 

Extensive necrosis in a tumor may be associated with tn- 
jection , producing severe localized pain. Abdominal tenderness 
and rigidity may develop simulating acute appendicitis. The 
tumor may increase in size rapidly and may involve the ad- 
jacent peritoneum. Progressive involvement of the peritoneal 
cavity mav occur if appropriate treatment fe not instituted. 
The following history illustrates some of the difficulties which 
may arise in establishing a diagnosis of acute degeneration o] o 
myoma complicating a pregnancy: 
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Cast I/I.— Mrs. R. W, aged twenty-five, Unit No. 239142 jJ bb Pf^ 
was admitted on the Chicago Lying-in Hospital on July 3, 1940. She ha 
been under observation in the Prenatal Clinic for a normal 
mately five months’ duration. Pelvic eommaUon earher m pre^an^ had 
revealed a nonnal uterus enlarged to the size oi a three months gestatio . 
the evening of June IS, 1940, she suddenly developed pain m the lower abdo- 
men This was cramplike in character. It persisted throughout the night and 
progressively became more severe. The nest morning the pain was generalized 
throughout the abdomen and necessitated an opiate for relief. There was no 
vomiting or other symptoms of interest. 

The patient appeared acutely ill; she was lying on her back with her right 
leg flexed and she moaned continually. The abdomen appeared to be enlarged 
to the size of a twenty weeks’ gestation, but the uterus could not be outlined. 
Generalized tenderness could be elicited and this was most marked over the 
right lower quadrant. Pelvic esamination revealed little additional informa- 
tion, for the splinting of the abdomen made it impossible to palpate the uterus 
with any degree of accuracy'. The following were the laboratory’ findings; 
hemoglobin, 10 gm.; cell volume, 32 per cent; 11/XX). 

The patient had been told that she had chronic appendicitis and this fact 
had to be considered in the differential diagnosis. Examination under anesthesia 
made it possible to palpate the uterus and a myomatous nodule 5 or 6 cm. in 
diameter could be palpated in the right lower quadrant. At laparotomy, the 
acute degeneration of this tumor was evident. The necrobiotic changes had 
already induced a localized peritonitis. 

The treatment of fibromyomata of the uterus depends on 
many factors; the size of the tumor, the presence of symptoms 
referable to the tumor, the age of the patient, and the location 
of the tumor. Many women harbor small symptomless myo- 
mata for many years without discomfort or trouble of any land. 
These innocuous tumors need not be treated. It is well, how- 
ever, to keep such patients under observation. Treatment is 
indicated if the tumor suddenly increases in size, if it becomes 
tender, if it produces pressure on adjacent organs, or if it 
causes marked changes in the menses. Large myomas, tumors 
which produce discomfort because of their size or location, 
tumors that are associated with prolongation of the menstrual 
flow wnh an increase in the amount of the flow, or with irreg- 
ular bleeding, should be removed. One should be less conser- 
vative at the menopausal period for the reproductive organs 
are no longer essential for the welfare of the patient. Young 
women who are desirous of offspring should be carefully ob- 
served and the neoplasms treated only in the event it is no 
longer safe to leave them. 

to Smnv? fh ae t treatmen i o{ ^oice. it is usually necessary 
tV™: e utenos and its tumors supravaginally. The 

should be left m women prior to the menopause unless 

?nd tW^ d aWmaL ** menopausal %£* 

and thereafter, the adnexa should be removed with the uterus 
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If the cervix is deeply lacerated or diseased, the uterus can 
be removed completely. Radiation by means of z-rays or 
radium is less popular than formerly. This method of treat- 
ment is reserved for women who are poor surgical risks and 
near the menopausal or who are in the postmenopausal period, 
when ovarian function need no longer be conserved. The 
tumors must be small and interstitial in location. There must 
be no complicating pathology. Usually 3000 mg. hours of 
radium will suffice to bring on an artificial climacteric and 
produce atrophy of the neoplasms. The enucleation of tumors 
and the conservation of the uterus should be rarely carried 
out. It is a suitable procedure in a few women who have a 
single or several isolated tumor nodules and who are anxious 
to overcome sterility. The operation carries greater hazards 
than incomplete hysterectomy. 


BACKACHE 


Backache is one of the most common complaints in women 
and its cause is usually referred to the reproductive organs. 
Acquired retrodisplacements oj the uterus will produce a 
lumbosacral backache, but the mere discovery of a malposition 
of the uterus does not conclude a complete examination into 
the cause of the low back discomfort* Abnormalities oj the 
pelvic girdle and its intricate supporting structures are much 
more common causes of backache than retrodisplacements, 

In the routine pelvic examination of young women, symp- 
tomless retroversions of the uterus are found frequently. 
This abnormal position of the uterus in these women has 
probably existed for years or even from birth. It is not likely 
to interfere with normal physiologic function of the reproduc- 
tive organs. Acquired retrodisplacements most often follow 
childbirth. The weight of the uterus during the puerperium, 
the relaxation of the supporting structures and the trauma to 
the pelvic floor and the ligaments and fasrias of the uterus ail 
contribute to the malposition. Backache may develop for the 
first time in the postpartum period. 

Childbirth is likely to produce backache of pelvic origin. 
The pelvic girdle is seriousty interfered with during pregnancy 
and labor. The pelvic joints become more movable as a result 
of an increased separation of the pelvic bones. Pelvic supports 
become more supple because of the increased fluid and blood 
supply. • The added load of the baby and the altered posture 
and gait provide increased stresses and strains on the keystone 
of the bony framework. Separation of the symphysis pubis 
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and changes in the sacro-iliac joints, and more rardy in the 
cnrrnrnrcvceal Joint are aggravated by long labors and dif 
ficult operative interventions. In most individuals, these pelvic 
changes rapidly disappear after deliver}', but in many women 
residual changes remain to produce chronic low back pa . 

Chronic arthritis invoking the pelvic bones is a common 
cause of low back pain, particularly in middle-aged women. 

The earlv changes of arthritis may be difficult to demonstrate, 
but the progressive character of the pain usually makes the 
condition manifest. The disease usually, involves the sacro- 
iliac joints, but it may involve other localities as well. 

Diagnosis and Treatment. — The diagnosis of the cause 
of backache may be difficult and the successful treatment of 
thk complaint even more trying. Backache due to acquired 
retrodisplacements of the uterus should be relieved when a 
properly fitted pessary brings the uterus anterior. Suitable 
exercises will aid in the restoration of the uterus to a normal 
position and its maintenance in this desirable state. Relief of 
the discomfort is ample proof that the malposition was respon- 
sible. In the first few months after childbirth, acquired retro- 
versions can be successfully corrected by a proper pessary and 
exercises. However, retrodisplacements not associated with 
childbearing are not amenable to permanent cure. The organ 
will remain anterior as long as the pessary remains in situ, but 
it will usually return to its former position after the ring has 
been removed. It will herald its return to the former position 
by a return of the patient’s backache. Surgical correction of 
the malposition is indicated if the backache is definitely of 
uterine origin, if the discomfort interferes seriously with the 
patient’s welfare, and if it is not expedient to wear a pessary. 
Few uterine suspensions are indicated during childbearing 
years when the family is still incomplete. Operations for the 
correction, of retrodisplacements were the most frequent 
gynecologic surgical procedures a decade or two ago but, today, 
they are becoming increasingly less common. 

Adherent retrodisplacements are more difficult to evaluate 
as to diagnosis and treatment Inflammatory conditions of the 
adnexa often result in adnexal masses which drag the body of 
the uterus posteriorly as they slowly retrogress. Ultimately, 
the uterus and its adnexa become firmly bound down in the 
^vity. Discomfort in the lower abdomen 
ma y . se ™^y tamper the patient’s normal ac- 
En f domet ™sis is the next most common cause of 
adherent retroversions. In this condition, endometrial im- 
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plants on the ovaries, the uterus and in the cul-de-sac produce 
a characteristic picture. The ovaries become enlarged by choc- 
olate cyst formation. The adnexa and the uterus, together 
with the environmental viscera, become firmly bound down in 
the pelvis. The backache may not necessarily be due to the 
retroversion but to the extensive changes in the pelvic organs. 
An acquired dysmenorrhea as well as backache are common 
symptoms. Conservative management of these conditions is 
indicated until such time as the disability seriously interferes 
with the patient’s life, after which it may be necessary to 
resort to surgery. 

DYSMENORRHEA 


Pain at the time of the menses is such a common complaint 
that it has merited the distinction of a clinical entity. Never- 
theless, like backache, it is a symptom rather than a clinical 
condition and as such is identified with many pelvic disorders. 
Dysmenorrhea may have had its origin at the time of the first 
menses, or it may be acquired later in life following childbirth 
or as a result of pelvic disease. The discomfort may be so 
mild that the patient is not seriously inconvenienced; on the 
other hand it may be so severe as to invalid the patient for 
several days each month, driving her to extreme ends to seek 
relief. In many instances the dysmenorrhea is gradually 
ameliorated and may completely disappear following reproduc- 
tion. In other women the discomfort increases in severity until 
the patient can no longer carry on. 

The pain associated with menstruation is usually cramp- 
like and colicky in character. In the presence of a retrodis- 
placement of the uterus it may be referred to the back. It 
may precede the onset of bleeding by several hours. Often 
the pain is ushered in by prodromal headache, nausea, with or 
without vomiting and vertigo. These prodromes may cause 
greater discomfort than the pain. 

A careful history is an important step in the treatment of 
this troublesome condition. Psychogenic factors play an im- 
portant part in the causation of dysmenorrhea. A pelvic 
examination is necessary to determine the normalcy of the 
reproductive organs. The treatment should then be directed 
to the relief of pain and the removal or correction of the 


underlying causes. . . 

Antispasmodtc and analgesic dmgs have been used singlj 
and in combinations. There are several new antispasmodic 
drugs which hold some promise of success. A useful remeoy 
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employed at the Chicago Lying-in Hospital consists of the 
following: 


Camphor monobromate, E 1 - 

Atropine sulfate 1/500 gr. 

Papaverine hydrochloride 14 gr- 

Phenacetin 3 gr. 

Acetyl salicylic add 3 gr. 


One capsule can be taken every four hours. 


Hormone therapy is of value in selected cases. Estrogens 
are helpful in young women in whom a hypoplasia of the 
genitalia exists. The growth of the reproductive organs in- 
duced by this hormone may lead to a disappearance of the 
dysmenorrhea. Progestin may be of value in some cases. 

Dysmenorrhea resulting from acquired disease, such as 
injections , endometriosis or neoplasms , can only be cured by 
treatment directed at these conditions. Radical surgery should 
not be attempted until such time as other factors have been 
corrected. Simple dilatation of the cervical canal may result 
in temporary, and occasionally in prolonged, relief. This may 
be due to the trauma to nerves in this region. Rarely is a 
resection of the presacral nerve indicated. 
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CLINIC OF DR. ERIC OLDBERG 


From the Department of Neurology and Neurological 
Surgery, University of Illinois, College of Medicine 


PAIN ARISING FROM LESIONS OF THE NERVES AND 
SPINAL CORD: DIFFERENTIAL DIAGNOSIS AND 
TREATMENT 

This morning we are to discuss the subject of pain arising 
from lesions of the nerves and spinal cord. Certain varieties 
of pains we refer to as “intractable” meaning that they do not 
yield to adequate and specific treatment of the underlying 
pathologic condition. Among them may be mentioned the 
various neuralgias (trigeminal, glossopharyngeal, etc.), the 
pain of inoperable neoplastic disease involving nerve roots, 
“lightning pains 11 of tabes dorsalis, and so on. They must 
usually be alleviated by some method of interference some- 
where along the conduction pathway by which the painful stim- 
uli reach the level of consciousness in the cerebral cortex. 
Other forms of pain, however, are characteristic of certain defi- 
nitely remediable pathologic conditions, some examples of 
which I wish to show you today: 


PACT MUSING FROM AH EXTRAMEDULLARY, INTRADURAL 
SPINAL TUMOR 

Case I . — This forty 'right-year-old married woman noticed pain as the 
initial symptom of her present illness. About two years ago she began to have 
a feeling of soreness encircling the lower part of the thorax on the left side 
below the left breast. This soreness was not constantly present, but it bothered 
her a good deal of the time and was considered by her to be a form of ^pleurisy” 
or rheumatism. On direct questioning, however, the patient stated that she 
also noticed that in coughing or sneering, a pain would radiate in girdle fashion 
around from the spine toward the sternum, but since it was very transitory, 
she paid no attention to this. This pain continued to exist without change until 
about six weeks ago, when the patient began to notice some tingling in the 
toes of her right foot. Within a few days there was a definite feeling of 
paresthena extending up the right leg and the tingling feeling began in the left 
toot At about this same time the patient also began to notice some stiffness 
and apparent weakness in the left leg, so that she favored it somewhat in 
g. out ten days ago the patient entered another hospital with these 
SS 
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X r t 3 puBcture was Performed. Within twenty-four hours 

WUteSr^m h T w e p " esthe ® a ° f which the patient had complained rose 
Ir w Xh P M O extre l m,t f > es Md tower part of the trunk and reached the 
i e Y?.. ° ,d neuralgic’ pam which bad been present for two years. In 

addition to this, the patient became weak in both legs and began to have some 
difficulty in voiding. 

■ 7% £ atient was 01611 transferred to this hospital and the report on her 
spinal fluid was sent along; this showed a cell count of 2 and normal serologic 
findings, but the total protein was 250 mg. A diagnosis of probable extra- 
med unary spinal cord tumor was made and the level was assumed to be the 
eighth dorsal segment, which lies approximately beneath the sixth dorsal 
vertebra. :v-Rays of the thoracic spine 3 delded further confirmatory evidence of 
this, for the pedicles of the fifth and sixth dorsal vertebrae were thinned and 
widened. 


The patient was accordingly operated upon four days ago and a hazelnut* 
sized extramedullary meningioma was found which was inside the dura and 
attached to the posterior root of the eighth dorsal segment of the cord. The 
postoperative course was smooth end the patient has already noticed a marked 
improvement in motor, sensory and sphincter functions. 


Intercostal girdle pain like that described by this patient 
is very significant, particularly when the pain is enhanced by 
coughing or sneezing . It very often is of early significance in 
benign spinal cord tumors and, if recognized, may obviate 
allowing the condition to progress to the point of permanent 
damage to the spinal cord. The reason the pain is enhanced 
by coughing and the like is that, when small, the tumor still 
floats, more or less, in the fluid surrounding the cord. When 
coughing produces venostasis in the brain and distends it, 
thereby squeezing fluid down into the dural sheath of the cord, 
the floating tumor tugs at the posterior root to which it is at- 
tached and produces the pain. 


TABETIC RADICULITIS 

Case //.— 1 This thirty-eight-year-old divorced office worker gives a history 
of having had a syphilitic infection which she slates was the cause of the 
dissolution of her marriage. She has received adequate therapy at competent 
hands and her blood and spinal fluid serology has been completely norra3] J^ 
several years. For two and one-half years, however, the patient has suffiyd 
from a severe and almost constant pain in the region supplied by the spinal 
root of the tenth dorsal segment of tfie spinal cord— in other words, a glrffle 
pain running around the trunk toward the region of the umbilicus on the right 
side This pain is nearly constant except that it is worse at night than in the 
daytime, and according to the patient it resembles a severe persistent neuralgia. 
Coughing or straining does not change the character of the pam and aUo, unh .e 
the previous case, the patient notices tenderness to light touch over the skin 
area involved. On further questioning the patient states that this pam in i 
initial stages appeared In violent paroxysms which would last from Severn 
minutes to half an hour. Once or twice there was some assorted nausea, but 
both this feature and the paroxysmal character of the pain have now dis- 
appeared. 
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This type of root pain is characteristic of the irafim litis 
and ganglionitis one sometimes sees in tabes. Whereas 
patient has none of the cord changes one observes m tabes, 
except that her knee jerks are markedly diminished bilater- 
ally, she nevertheless has the “lightning pain feature of this 

condition. , t 

The patient was accordingly operated upon a couple ox 

weeks ago under local anesthesia, and the specific posterior 
root involved was identified by picking it up in forceps and 
checking the area of pain with the conscious patient. The root 
was then clipped and divided proximal to the dorsal root 
ganglion — in other words, between it and the spinal cord 
and in order to make perfectly sure that the correct root had 
been divided, the contiguous roots above and below were also 
treated similarly. 

Since the time of operation this patient has had none of 
her previous tabetic root pain and neurologic examination has 
demonstrated a band of anesthesia about an inch in width in 
the region of the tenth dorsal segment of the cord. Both above 
and below this area of anesthesia there is a narrow strip of 
hypesthesia, possibly half an inch in width. This finding of 
minimal sensory loss, of course, confirms the well known fact 
that there is a good deal of overlapping of the sensory derma- 
tomes. 

POSTHERPETIC HEtJRITIS 

The next case also demonstrates root pain like that in Case 
II except that the etiology is different 

Case ///.—This patient is a fifty-four-year-old man who, fifteen years ago, 
had a rather marked herpes over the sixth dorsal dermatome on the right This 
herpes and its associated eruption cleared up after several months, but for 
years afterward this skin area was slightly hypersensitive. Two years ago the 
patient, after haring worked very hard and being somewhat rundown physically, 
had another severe attack of herpes in the same region for which it was neces- 
sary to hospitalize him and give him sedation. The acute attack lasted about 
three months but, following it, the patient had a painful and disabling hyper - 
sensitiveness in the old herpetic area. The pressure of bed clothes or of his 
underwear was almost intolerable to him and for some time he tried various 
remedies such as diathermy, mud baths, massage, etc. 

About a year ago this patient came to us and was given 
deep s-ray therapy over the involved roots in the region of 
the fourth dorsal vertebra. This resulted in some improve- 
ment and, a few months later, another course of similar ther- 
apy was given This, however, did not help the patient 
sufficiently so that he felt at all comfortable and he therefore 
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entered die hospital rather desperate to have radical measures 
taken. Since his general condition was good, it was felt that 
a posterior root section was justifiable and one was accord- 
ingly performed, the two contiguous roots being severed as in 
the preceding case. The patient has had no difficulty since. 

PERIPHERAL AVITAMINOTIC NEURITIS 

„ The following case illustrates the way in which extreme 
pain may occur spontaneously in the peripheral nerves: 


Case TV . This young man is a thirty-four-year-old salesman who was 
sent in from an out-of-town clime with a tentative diagnosis of some paralytic 
condition, possibly mulUple sclerosis. No further information was av aila ble at 
the time until the patient was brought into the Out-patient Department. When 
seen he lay on a stretcher with his knees doubled up and he was obviously ex- 
tremely emaciated and gravely ID. When any effort was made to touch bim 
or move him or straighten out his legs, he literally screamed with pain. He 
was therefore admitted to the hospital and given sedatives in sufficient degree 
so that a reasonable neurologic examination could be made. It was then found 
that the chief objective finding, in addition to the emaciation and the extreme 
sensitiveness of all the muscles, particularly in the extremities, was that the 
deep reflexes in both upper and lower extremities were absent. There was no 
sphincter difficulty and, while the patient stated that he had some paresthesias 
in the hands and feet, no objective sensory loss could be determined here. 

On going into this patient’s history, it was found that he had been a 
chronic alcoholic for several years. Previously he had not been successful with 
anything and had not worked steadily at any occupation during his adult life. 
Two years previously he had married a widow who had four children and she 
had been forced to support the patient in addition to her children, thereby 
securing for him the opprobrium of all of the relatives in both bis own and 
his wife’s family. The patient, being a sensitive soul, took more and more to 
drinking and less and less to eating properly, and, indeed, had been subsisting 
for several months on virtually nothing but an occasional meat sandwich in 
addition to his alcohol. 


It was obvious that this man suffered from an alcoholic 
peripheral neuritis enhanced by an avitaminosis. He was im- 
mediately given the proper amount of fluids, put on a high 
caloric diet, and was given high concentrations of vitamin 
complexes. Within a week most of the pain had disappeared, 
and within a month he was able to walk about on the ward. 
He remained in the hospital, however, for two months more, 
during which time he gained 20 pounds. He was then dis- 
charged perfectly well, so far as could be determined, except 
that his deep reflexes were still absent. Reports from him 
one vear after discharge from the hospital indicate that he is 
doing heavy manual labor on a Michigan farm, is not drinking, 
and is feeling better than he ever had in his life. 
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PAIN ARISING FROM A PERIPHERAL NEUROFIBROMA 

This case illustrates a point in the examination of a pa- 
tient which we all know but occasionally neglect or overlook. 


Cose V.— The patient is a skty-year-old executive who for many years has 
noticed senativeness over the anteromedial aspect of the proximal portion of 
the right thigh, in the distribution of the anterior crural nerve. The ‘neuralgia 
and hyperensitiveness in this area has varied considerably from year to year 
and from season to season. The patient, however, has not connected it into 
any particular time of the year, nor with any related observations concerning 
the state of his general health. Being financially affluent, he has sought and 
received considerable expert medical opinion regarding this discomfort and the 
usual diagnosis has been xneralgia paraesthetica. 

Examination revealed absolutely nothing. The trophic supply to the skin 
area about which the patient complained seemed perfectly normal, there was 
no pigmentation, sensation to all modalities was normal, and there was no 
evidence of any musc ular nerve being involved and resulting in muscular 
atrophy. The patient, however, had lost patience with his complaint and the 
anterior crural nerve was therefore dissected surgically. In the region of the 
inguinal ligament, a small neuroma about split-pea size in portions was dis- 
covered and extirpated. This operation was performed about a year ago and 
the patient has been completely free of pain since and does not object to the 
anterior crural anesthesia which was produced. 


This case should remind everyone that, when examining a 
patient who has pain of apparent nerve origin, the presence of 
a lesion involving the distal portion of the nerve itself should 
always be considered. While not at all common, it is an ex- 
perience that almost all neurologists and neurologic surgeons 
have of finding a patient with symptoms of chronic sciatica or 
chronic ulnar neuritis, etc., who has a neuroma which can be 
palpated along the course of the nerve. Such neuromas are 
sometimes part of von Recklinghausen’s disease and a few 
skin tumors or caji att lah skin pigmentations can be discov- 
ered by complete examination. 


NEURITIS RESULTING' FROM FOCAL INFECTION 

m PA— This patient is a forty-four-year-old woman who,- eighteen 

Z '¥* with indefinite neuralgic pains around 

the nght shoulder and upper arm. The skin in this area rras sensitive and 

^ Lrt L?K *“*"* had twD attack * of coryza, occurring about six 
Sfff ® P ?£’ “ considerably increased during both of them 

Sfchas^ noticed that mdement weather caused an mcerbatlon of £ 


Dlarp? N.l!!S?* sl !JT tb 5 of above complaints, the patient 
placed herself in the hands of an internist who went over her 
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completely from the standpoint of possible foci of infection. 
The most definite ones he could find were two rather large 
apical abscesses, one at the root of the right lateral incisor of 
the lower jaw and the other at the root of the left third molar 
in the upper jaw. He advised that the molar be extracted ana 
the incisor be treated by drilling out of the root canal and 
filling of it after sterilization of the abscess cavity. This was 
done and the patient has been free of her “neuralgia lor 
nearly a year. 


CERVICAL RIB 

Case VII.— This young woman is a graduate nurse who first 
notice pain at about the age of eighteen. This pain was very indefinite m 
and seemed chiefly to indicate a stiffness in the muscles of the neck, so that * 
was uncomfortable at night unless she used a particular y so P \U\sa% 

mother had made for her especially. This pain was enhanced by heavy wun* 

but at no time was disabling. mrtiafly 

At about the age of twenty-five, the patient, whfie nurang ^ s ®“* r P J {urn 
paralyzed individuals, had to do a great deal of eavy ® sudden motion 
them. This made the pain in her neck quite acute, so that V 
or twisting was painful; in addition, there was a radiation of paw « 
slight naresthesia down the ulnar distribution of the left arm. . 

SUg Ex P aSuon failed to reveal anything objective a neurone «£ 

point. There was no atrophy or any trophic or s^sory ^e 

skin and the general neurologic examination was normal. On as S 
pSn“ o SLber left arm above her head, however^ f 

a cervical rib on the left side more than 2 inches in length. 

This patient was operated upon by aweUknown thoracic 
surgeon who, via a posterior approach alongside the scap 
removed the rib in its entirety. This operation, while com 

Se is a difficult and rather specialized one and it may be 

noted that even in this expert surgeon s hands the 
slight pleural tear and consequent slight temporal ° P 
of the lung. The majority of these patients can b ^ v hich 
relieved merely by dividing the hn‘«>or s^ene mmde 

rXHs srs 

most frequently in females a * . surK {cal proportions 

at about the age 0 / treenty- 

five. 
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PROTRUDED INTERVERTEBRAI/ DISK 
The next and last case illustrates a condition to which much 
attention has been directed in the last several years. 

Case VIII.- — The patient, a forty-year-old laborer, 
abOity one year ago while working as a packing clerk m a factory . It was 
job to lift heavy pieces of machinery and place them m crates on loading - 
forms. This required several score such exertions in the course of a day, the 
. weights averaging around 100 pounds or more; it also involved twisting at an 
angle of about 90 degrees as he deposited each piece of machinery m its crate 
One morning when coming to -work on a rather cold day, when the patient 
felt rather stiff and not in first-dass physical condition, he began to perforin 
this kind of work immediately upon arrival rather than an hour or two later 
when he had become warmed up and Umbered up. On picking up the first 
piece of machinery and twisting to the right with it, he noticed a sharp pain 
in the lower lumbar region which seemed to radiate part way down the hack 
of the right thigh. This pain was exquisite and the patient did no more lifting 
that day, finally going home early because of bis discomfort. He stayed at 
home in bed for three days in great discomfort, applying hot water bottles, etc. 
The pain then gradually began to leave him and, within a few more days, he 
was able to return to his work. However, on the first day of his return he 
again had an exactly similar experience, the pain again striking suddenly and 
fiercely in the lower lumbar region and radiating down the back of the right 
thigh. The patient was again forced to quit work, and this time, his company 
arranged for hospitalization and physiotherapy. 

The latter went on for about a month, after which the condition had 
become considerably less painful but had resolved itself into what amounted to 
a chronic sciatica. There was at all times a rather dull annoying pain in the 
lower lumbar spine which was aggravated by certain motions, and a fair share 
of the time there was a radiation of pain down the hack of the thigh to the 
lower part of the leg, which occasionally went as far as the heel. The patient, 
however, was able to walk, although he limped slightly, and he finally returned 
to work but was given a job which did not require lifting. In the meanwhile 
the physiotherapy went on, but there had been no improvement for several 
months at the time the patient was seen by us. 

Examination showed a well built, muscular man of about forty. There 
was no pain over either sacro -iliac joint and very little on direct pressure over 
the lumbar laminae. The sciatic nerve did not seem tender on pressure. How- 
ever, in raising the right leg in extension, the patient complained greatly of 
pam running down along the entire sciatic distribution. The patient’s knee 
jerks were equal, but the right ankle jerk was considerably diminished com- 
pared to the left The skin over the lateral part of the dorsum of the right 
foot seemed slightly less sensitive to pin prick and light touch than the similar 
5SJ* 1 l°, oU f**y examination of the spine revealed that the space 
between the fourth and fifth lumbar vertebrae was considerably narrowed. 

In view of the above history of injury beginning this pa- 
tient s complaints and the positive findings of diminished ankle 

] f t " r y! rtebr ^ 1 s P ace > a diagnosis of protruded 
mtervertebral disk between the fourth and fifth lumbar verte- 

m LT ma ?’ ? 1733 . felt there was sufficient evidence 
to make such- a diagnosis without injecting such material as 



62 


ERIC OLDBERG 


air or lipiodol in order to obtain myelograms, and it was even 
felt that lumbar puncture might not have been necessary, 
though one was done and the findings were normal. A hemi- 
laminectomy of the right half of the laminae of the fourth and 
fifth lumbar vertebrae was performed, exposing the dura of 
the cauda equina, to the side of which a small grayish nubbin 
of tissue protruded. On palpating this material with a pair 
of tissue forceps, it felt rather rubbery in consistency. It was 
grasped with a small hemostat and very moderate traction was 
all that was necessary for a piece of material, half-moon 
shaped and about half the size of the terminal phalanx of the 
little finger, to be extracted. The wound was closed and from 
the day of the operation the patient has had no further com- 
plaints of the chrome pain which had previously incapacitated 
him for nearly a year. 

COMMENT AND SUMMARY 

All of the foregoing eight cases are fairly typical examples 
of specific types of pain arising from lesions affecting the 
nerves rather than the spinal cord. They have illustrated, 
respectively, pain arising from extramedullary intradural 
spinal tumor, tabetic radiculitis, postherpetic neuritis, per- 
ipheral avitaminotic neuritis, peripheral neurofibroma, neuritis 
resulting from focal infection, cervical rib, and protruded in- 
tervertebral disk. 

You, of course, know that the cord itself, like the brain, 
does not become painful when afflicted by growths or other 
lesions, since there are no end organs for pain indigenous to it. 
Spinal cord tumors and epidural abscesses in the spinal canal, 
as well as fractures of the spine, etc., often produce local pain 
where they exist, but this is due to local pressure or erosion, 
or to irritation of the posterior roots in the neighborhood. 
Any of you who have seen a deliberate section of the antero- 
lateral tracts of the spinal cord performed on a patient under 
local anesthesia, will know it does not even produce pain to 
traumatize or divide intrinsic spinal cord tissue. 

The important thing to remember about the above cases 
is the selectivity and anatomic distribution of the pain which 
the various types of pathologic conditions produce. Nerve 
pain is unlike that which occurs in visceral diseases, bone 
lesions, etc., in that the pain in these latter conditions is diffuse 
and does not involve definite dermatomes. If these facts are 
borne in mind and the lessons taught by these cases remem- 
bered, there should be no difficulty in the average practitioner 
making an accurate diagnosis. 
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PAIN IN MUSCLES, BONES AND JOINTS 

Pain is said to be a symptom, an entity of a subjective 
nature, which cannot be evaluated; and since it cannot be 
evaluated, it is often neglected. Leriche originally felt that 
pain was a disease of the sympathetic nervous system, but 
more recently he writes that it is a “state of the mind and 
concludes that we are becoming more sensitive to pain,^ Con- 
sequently pain should be accorded a . greater role in our 
armamentarium of treatment. This clinic will illustrate some 
types of pain such as are seen in an orthopedic practice. De- 
structive lesions as a cause of pain are beyond the scope of this 
paper. 

I believe that every pain has some meaning, no matter how 
neurotic a patient may be. It may signify only a slight or 
temporary physical or physiologic imbalance which nature 
was able to correct, and consequently from which no per- 
manent pathologic state developed. Rigid flatfoot, osteo- 
arthritis and malum coxae senilis are good examples of the end 
result of pains in childhood which were allowed to pursue their 
courses unheeded. Too many times they are called “growing 
pains,” “rheumatism ” or some other condition that will be 
outgrown. In infants, they are passed oS as “teething pains.” 
In a certain parish in Louisiana, infantile paralysis was known 
as “teething disease.” Abels 2 has shown that fevers hasten 
teething; further than this he found no other relationship. 
He attributes many of the “growing pains” to a low vita min 
diet. Even in adults some muscle and joint pains disappear 
on increasing the calcium or vitamin intake. 


EPIPHYSEAL SEPARATION 

Case /.—A boy, aged eleven years, was brought to his family physician for 
a pain in the right thigh in February and again in April. The diagnosis was 
rheumatism. Finally the pain became worse and necessitated occasional bed 
rest for three or four days. In the latter part of June the boy went to a 
scout camp. One day, while standing on his right leg and leaning against the 
door, another boy gave him a push which caused him to fall to the floor with 
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a rotating motion. This trauma precipitated an acute pain in the hip region. 
The boy was put to bed for a few days and was then taken home on a 
stretcher. 

. Wien “ consultation, the patient was lying in bed with his right leg 
in outward rotation and in IS degrees of adduction. By this time the acuteness 
of the condition had subsided so that he could shift his position without caus- 
ing much pain. He was tail and slender and weighed about 100 pounds. 
There was a slight fulness over the hip region anteriorly; the thigh could be 
flexed about 30 degrees, adducted to from 5 to 10 degrees, but there was no 




Fig. l.~A, Femoral head slipped off the neck of the femur at the epiphyseal 
flue. B, One year after reduction and insertion of a graft. 


abduction or inward rotation. An *-Ray (Fig. 1) showed the femoral head 
had slipped off the neck of the femur at the epiphyseal line. 

Suppose we have a patient who has suffered from a few 
days of discomfort in the thigh or hip region (which later 
increases in intensity) without any cause or perhaps only from 
minor trauma such as the stubbing of a toe. If this discom- 
fort is followed by reb'ef after a few days in bed and yet 
recurs from time to time in a child, say, between the ages of 
ten and sixteen, one should suspect an epiphyseal separation. 
An £-ray should then be taken of both hips. 
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If the process is just beginning, and is in the stage : of P 
relieved by a few days of rest and the patient has a slight limp 
with no limitation of motion, the x-ray may show a widening 
of the epiphyseal line and a diminution of the offset of ^ e 
head Wiethe neck, the disappearance of the so-caUed epi- 
physeal hump.” After the symptoms and signs become as 
advanced as in the foregoing case, one sees variable degrees 
of displacement of the head on the neck. 

Perthes’ Disease, Tuberculosis, and Epiphysitis. 
Perthes’ disease, tuberculosis and transient epiphysitis come 
into the differential diagnosis. Also to be considered is whether 
or not the pathology is in the hip or knee. The pain in the 
thigh is often closer to the knee than to the hip. Many leg 
and thigh casts are applied under the misapprehension that the 
pathology is in the knee, even though an x-ray of the knee is 
negative. 

Perthes 1 disease occurs in younger individuals, four to 
eleven years of age. The limp is painless. x-Rays show a 
flattened, fragmented head in normal relation to the neck. 

Tuberculosis also begins at an earlier age and is accom- 
panied by general malaise associated with more muscle spasm; 
the x-ray shows a destructive lesion on one or the other sides 
of the epiphyseal plate, more frequently on the shaft side with 
the head in good position. 

Acute transient epiphysitis has its highest incidence before 
ten years of age. Symptoms localize rather promptly in the 
hip. Physical examination shows a slight fulness and muscle 
spasm with limitation of motion and flexion deformity. A 
fever (100-101° F.) is also present. 

Treatment of Epiphyseal Separation.— The treatment 
of an epiphyseal separation with little or no displacement is 
to prevent weight-bearing and other stresses and strains until 
the epiphysis is fused. This treatment prevents further dis- 
placement. Treatment consists of bed rest or a hip spica cast, 
or a combination of the two. If there is an associated internal 
glandular disturbance, that should also be treated. 

Elimination of weight-bearing need not be absolute for the 

enure period. Suppose a patient comes under one’s care who 

is ten years of age; one would have some difficulty in keeping 

such a paUent until he was sixteen if it were insisted that he 

for f 1116 s k years. Instead, the patient should be 

the lYJXiT Th** ^ 01 UntiI 1116 P ain subsides and 
the hip feels free. TTien apply a cast After a variable period 

( our to ten months) you will note in the x-ray that the lines 

VOL. 25 — 5 
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of stress are becoming clearer and the epiphyseal line thinner. 
The patient is then ready to go without casts, but he must use 
crutches. Raise the heel of the shoe for the well leg an incfi. 
This will make it easier to clear the floor with the affected leg 
and the patient will not be as likely to bear weight with this 
extremity. 

In patients who are within two or three years of the end 
of the growing period, this course of treatment can be short- 
ened to three or four months if a drill 4 is run through the shaft 
from the lateral surface, through the neck, and across the 
epiphyseal line into the head at several places. This should be 
done at the beginning of the treatment. In younger children, 
this is not to be recommended, as the premature fusion causes 
distortion of the head and neck of the femur. 

Femoral heads that have slipped off should be replaced. 
If the head can be replaced without impairing its periosteal 
blood supply, a short period (one to two months) of bed rest 
should be instituted, followed by the cast and non-weight- 
bearing regimen, check being kept with x-rays. If the head 
does not maintain its density and contour, back to bed the 
patient must go. In Case I the patient was in a cast two 
months after being released from bed. If the periosteal blood 
supply is disturbed at the time of reposition, the patient will 
have to be in bed with traction as long as from fourteen to six- 
teen months. This is the only way to give a patient a round 
femoral head. Having severed the blood supply to the head, 
it undergoes death and softening. It then must be revascular- 
ized and recalcified. If weight is borne in this interval, the 
head will flatten. If this happens relatively early, the head 
is completely distorted. Surgical replacement is preferable 
to closed manipulation. 

BURSITIS 

When a patient presents himself with a pain that seems to 
be dependent upon joint movement, joint involvement is often 
erroneously suspected. One should develop the habit of think- 
ing of each region in cross section and try to visualize each 
layer as a possible candidate for the pathologic^ site. For 
instance at the hip region, from within out there is the head 
of femur, ilium, hip joint capsule, some bursae, muscles and 
lymph glands which might be involved. 

Case //.—A chHd about six years of age is referred for treatment of an 
acute tuberculosis of the hip. The history brings out tbc fact that the child 
has been running a temperature of 100* to 101 # F. for three or four weeks and 
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S£g ov^thlhip joint region which extends upward under Poupart s bga- 
SSl -Ite «m is tender to palpation. Within a certain range of movement 
of the thigh there is no pain. If one attempts completely to extend or flex 
th/thighon the^bdomenX pain is increased. Buck’s traction also increases 
the pain. There is a leukocyte count of IS, 000. Urinalysis is negative, as is 
an x-ray of the bony structures of the hip region. 


The outstanding features in this case are: (1) comfort 
with the hip in slight flexion; (2) swelling at the hip deep 
to the femoral vessels, which extends more proxunaily than 
the hip joint, and (3) pain on extremes of flexion and exten- 
sion. Inflammation in the iliopsoas bursa will give this pic- 
ture. The pain under these circumstances is due to compres- 
sion of the inflamed bursa by pressure of the iliopsoas muscle 
when extending the thigh. When flexing the thigh, the iliopsoas 
tendon raises away from the bursa and consequently pulls on 
the wall of the bursa. This and the sign of increased pain in 
traction are valuable in ruling out an osseous lesion. 

Treatment. — In a bursitis, the affected region should be 
immobilized in a position of comfort and the bursa should be 
aspirated. If the fluid is sterile, the condition will subside. 
If it contains organisms, the bursa should be drained as one 
would a septic joint. Failure to recognize septic bursae about 
a joint is responsible for many stiff and ankylosed joints, either 
because the bursa ruptured into the joint or the surgeon, fail- 
ing to recognize the condition, cut through the infected bursa 
into a clean joint and thus infected the joint space. 


CAUSALGIA 

Do children develop causalgia? We are accustomed to 
associate causalgia with war wounds and other severe injuries. 
Leriche feels that causalgia occurs more frequently in civil 
practice than one would suspect. 


Case III. —A healthy appearing girl about eight yearn of age presented 

SS’SSLW the T- ""■**«*“ -2 XKTSl 

S . h f. v ? gon but 1133 no Pak ™U1 two weeks later. The 
dbfuA £ ^ n P T ^ 0r f0ur da >‘ s - aDd was acute enoughto 

SS££: P ‘ 1 •* CW * Play- Later the pain tuLme 

cu arCa ° W the sub - 
shouid have caused enough reacUon to 



68 


FREDERICK W. HARK 


a time.) The left tibia showed a rarefied area near the upper metnph} r sis. The 
patient was getting a well balanced diet, and there seemed to be no home prob- 
lems. Bed rest did not affect the complaint. Heat and massage made it worse. 
Pain along the shin is an early symptom in an arch strain; arch strain is re- 
lieved by rest; patients feeling best in the morning. Supportive shoes did not 
relieve the complaint. The foot posture was good. 

Treatment. — Three injections of novocain and saline, each 
a week apart, relieved the patient of her pain. She has been 
under observation for one year. 

FASCITIS (PAINFUL HEEL) 

Case TV . — A middle-aged, heavy set woman presented herself with the 
complaint of pain in the heel of three months* duration which was getting 
worse. She has had supportive material in her shoes and much physiotherapy, 
without the slightest relief. Her condition was called an arthritis. There is 



Fig. 2 . — Introduction of needle from the medial aspect of the foot. 

tenderness over the tuberosity of the os calsis at the origin of the plantar 
fascia. The sides of the os calcis are not tender. The x-ray shows a little 
lipping at the anterior end of the tuberosity. 

I am inclined to call this a fascitis. Painful heels that arc 
on a toxic or arthritic basis also present tenderness along the 
medial and lateral aspects of the os calcis. The lipping may 
or may not be responsible for the pain. Many feet show spurs 
in the x-ray but never give symptoms. Many painful heels 
do not get well with the removal of the spur. 

Treatment. — The above patient has been well for two 
years after having received ten injections of saline and novo- 
cain. The needle is much more easily introduced from the 
medial aspect (Fig. 2) than through the sole of the foot; also 
a broader area can be covered through the one puncture. 


PAIN IN MUSCLES, BONES AND JOINTS 


69 


GOUT 

Case T.— A young man, aged twenty-five, presented himself complaining 
of pain in the left heel of one year’s duration. He had slipped on a step and 
had come down hard on this heel. It was quite painful in the morning and 
after sitting^ His family pbysidan had pronounced him in good health on 
several occasions. On examination, the origin of the plantar fascia and the 

TABLE 1 

Purines Are Substances Which Form Uric Acid* 

I H 


Foods That Contain 
a Large Amount of 
Purine 
Sweetbreads 
Liver 
Kidney 
Squab 

Calves’ tongue 

Turkey 

Pork 

Veal 

Sausage 

Beef 

Goose 

Anchovies 

Sardines 

Trout 

Pike 

Perch 

Codfish 

Lentils 

Gravies 

Meat extractives 
Meat soups 


Foods That Contain 
a Moderate Amount 
of Purine 
Chicken 
Mutton 
Bacon 
Oysters 
Herring 
Salmon 
Lobster 
Crab 
Whitefish 

Asparagus 
Lima beans 
Navy beans 
Kidney beans 
Kohlrabi 
Onions 
Peas 
Spinach 

Mushrooms 

Oatmeal 

Whole grain cereals, 
such as cooked 
whole-wheat and 
wheat biscuits 
V?hole grain bread, 
such as whole- 
wheat and gra- 
ham bread 


in 

Foods That Contain 
No Purine 

Milk 

Eggs 

Cheese 

Caviar 

Shad roe 

Nuts 

Gelatin 

Sugar and sweets 

Coffee 

Tea 

Cocoa 

Fats of all kinds 
Fruits of all kinds 
Cereals (except 
whole grain) 

Bread (except 
whole grain) 
Vegetable soup 
(made without 
meat) 

Vegetables of all kinds 
except: 

Lentils 

Spinach 

Mushrooms 

Peas 

Lima beans 
Navy beans 
Kidney beans 
Kohlrabi 
Asparagus 
Onions 


Avoid the Following: 

Radishes, watercress n?,nril"> 

Alcoholic ftT™ 6 f ° 0di “ d rich sauces and 

gravies. 
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inner side of the os calds were tender. The x-ray showed a small spur. Sup- 
portive shoes, dally diathermy and saline-novocain injections for one month 
gave no relief. The blood chemistry revealed a uric add of 5.1 mg. (3 mg. is 
the upper limit of normal) and a nonprotein nitrogen of 33 mg. per 100 cc. 
The patient improved immediately on a low purine diet (Table 1). 

How essential it is to be thorough! I had not suspected 
this to be on a gouty basis on the first examination. The 
case presented the tenderness on the sides of the os calds so 
characteristic of toxic and metabolic painful heels. This case 
also brings home the point that the patient cannot be too 
young to have gout. 

BACKACHE 

In an orthopedist’s practice, the pain that is most difficult 
to relieve is backache. Some backaches are never amenable 
to relief, standing next in line to causalgia; in fact, some of 
them are causalgia. 

Pain in the back may arise from the following; 

1. Intervertebral disks: 

Inflammation 

Degeneration • Resulting in the so-caJ/cd "intractable” backache. 

Protrusion 

2. Articular facets. 

3. Bodies and their arches. 

4. Ligaments: 

Ligamenta flava. 

The numerous ligaments that pass from ilium to sacrum, 
ilium to transverse processes, in ter transverse processes, etc. 

5. Musdes: 

Fibrositis. 

Myositis. 

6. Extravertebral sources: 

Visceral, genito-urinary, retroperitoneal lesions; sympathetic 
lesions, etc. 

7. Prodromal to some acute infection: 

Exanthemata. 

Infectious diseases, influenza, infantile paralysis. 


Protruded intervertebral Disk 

Case VI — A woman forty-two years of age was seen in April, 1919, be- 
cause of pain in the small of the back of two months' duration and gradual 
in onset. She felt better in the morning. She had difficulty in straighten K 
up after stooping, and complained of some pain down the outer surUce ot 
the right thigh. She bad had lumbago In November, 1937. This condition 

had followed her lifting something at the office. ctr^teht lee 

Examination disclosed no particular area of tendernes. Straight le« 
raising was suggestive. Her posture was poor. She was advised to near a 
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reinforced corat, to take some short-wave diathermy and massage, and also j® 
eierdse to improve her musde tone and posture. She was seen two mentis 
later and, at this time, it was noted that her posture was improving. She ha 
been free from backache except for one acute attack which followed a lot of 
stooping The pain lasted two weeks. She stood an automobile tnp to the 
west coast very wdl. In April, 1940, she entered the hospital because of an 
acute attack which was going into its fourth week. 

On examination at this time she seemed in acute pain, apparently had not 
dept much, and was unable to be quiet in bed. She was tender ovtt the 
spinous processes of the fourth and fifth lumbar vertebrae. Straight leg raising 
(Goldth waite) and Las6gue tests were both quite positive (the sciatic nerve 
was tender wherever it could be palpated). Knee and ankle reflexes were 
present on both sides. Sensation was good, although she thought pin prick 
could be felt more acutely over the lateral ade of the right thigh. Traction 
and opiates did not relieve her. An air cushion to relieve the fourth and fifth 
spinous processes from being touched relieved the pain most, but not enough so 
that she could deep. 

This is the type of pain that one associates with a root pain, the so-called 
mtmctvbh backache. The history of increasing severity in spite of treatment, 
localized tenderness to two spinous processes together with the referred pain 
down one leg are suggestive of a protrusion* of the intervertebral disk from 
between the fourth and fifth lumbar into the spinal canal. Five cubic centi- 
meters of lipiodol were injected intradurally at the third lumbar interspace to 
visualize the canal This showed a right-sided protrusion extending across 
center into the canal at the fourth and fifth lumbar interspace. In this con- 
nection it is interesting to note that in the last two days the patient had also 
been having pain down the left leg. Spinal fluid chemistry and cell content 
were within normal limits. 

An exploratory operation was performed and the disk between the fourth 
and fifth vertebra] bodies was found torn. The ends bulged into the canal 
and there was a free piece the size of the end of the little finger under the 
posterior longitudinal ligament This was the cause of the patient’s most acute 
attack, in which she rolled and tossed, and probably caused the free piece to 
shift to the left, causing the symptoms to cross to the left also. 

. The relief from pain after removal of a protruded disk is 
miraculous. Whether relief will be permanent in the above 
case I am unable to say. There were many frayed pieces and 
it was difficult if not impossible to get them all. One would 
suspect that the frayed ends would proliferate and at some 
tuture date cause a recurrence of the syndrome. The Mavo 
Uimc reports having reoperated in five such cases; there are 
no other reports of end results. 


INFLAMMATION IK THE ARTICtTUR FACETS 

to «»<*“* fives a picture Ma, 

to tne above. The sciatica is not as intractable nor is the 
oiurse so long drawn out The pain and stiffness in the back 
£ quite like that of an arthritis in a major jo£ and theTe 
ferred pain is due to the pressure of the joint edema on the 
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roots as they leave the foramina. Correctly taken x-rays 
will reveal the changes in the joint incident to the arthritis. 

The majority of these patients respond to physiotherapy 
and immobilization and any measures that are found helpful 



Fig. 3. — A , Start the tape as illustrated. Hold the body with the left hand 
and draw the tape quite tightly with the right hand. Three such tapes are 
applied, covering the area from the level of the trochanters to a plane 1 inch 
or more above the crests of the ilia (as in C and D). Tape is most cosily 
handled in the form of a 10-yard roll 3 inches wide. Hold the end as in B 
and the wrinkling will be minimal. 



pjg. 4 ; — Before the circumference is finished anteriorly ( E ) the pubic hair 
should be covered with some material os sheet wadding (Fig. 3, D). If a 
second circle of tape is covered over the first, the tendency to wrinkling and 
rolling is d iminish ed. This is sufficient tape for a sacro-iliac sprain. If there 
Is pain at the sacrolumbar, iliolumbar (or higher) in the spine, a pair of sus- 
penders ( E and F) should be applied before the second layer of tape is put on. 
G shows the limitation of motion in the spine acquired with such a taping. 
All the forward bending is rotation of the pelvis in the hip joint. 

in arthritis. Occasionally the arthritis may be so refractor}' 
to treatment that a fusion is indicated and the root pain so 
severe that the joint in question should be resected. SteindJer 
states that 90 per cent of the low back pains fall into the 
ligamentous and muscular pathologic group. 
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Ko tS« areas *er< dialed. Motion* of the spine svcre good and foot pos- 
tore was good. 


This pain comes on later in the day when the muscles tire 
and let tip a little. Then all the stress and strain falls upon 
the next supporting structures, which are the ligaments. 

This type of pain can be relieved by improving the muscle 
tone . The exercises that are required in college physical train- 
ing courses will do. The Klapp scoliosis exercises (SuTgrcai 
Clinics of North America, February, 1939, page 137) were 
prescribed for the foregoing patient. Steindler’s 7 text contains 
some illustrations of Lovett's exercises, and they are not un- 
like the Klapp exercises. 

This patient's symptoms subsided in a short time. In the 
so-called asthenic type of individual it may be necessary to 
have the patient wear a reinforced corset ( cj . Steindler). For 
low back strain, the corset should come to the lower limits of 
the scapula. In more generalized cases the corset should come 
to the spine of the scapula. Both corsets should have shoulder 
straps. The staves should be extra strong bone or steel. It is 
sometimes helpful to tape the back (Figs. 3 and 4) as a test. 
If a patient gets no relief from the tape, she is not likely to 
find any in the corset 

If a patient states that a few days ago he fell down a few 
steps and the back has been hurting since, the chances are 
that it is a sprain and the treatment should begin with heat, 
massage and immobilization in the form of a back strapping or 
a corset. 


LlGANETtTAL PAIH 


The function of ligaments is to limit the range of motion 
of a joint. If they are called upon frequently to do so, they 
are subject to strain. If the force exceeds the physical 
strength of the ligament, there are minute tears and it is called 
a sprain. If the force continues, it becomes a tear . In more 
superficial joints one. can detect sprains by localizing the ten- 
JreSA increasing the pain if tension is increased and 
b i' relaxing the ligament. Sprains of the 
back can be diagnosed m the same way, although the liga- 

^ 3nd he ^e cannot bfaccuratlly 
S “ Te fP° nd t0 relaxation and immobilization 
A tender area that has existed for a long time at the mi^ 
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or insertion of a ligament or fasdal band or musculotendinous 
or tendo-osseous junction is called by some a chronic strain, by 
others a fascitis, and by still others a myofascitis. It is main- 
tained by some that there is no such term as “myositis” in the 
sense that it applies to backaches or aches in any muscle. The 
pathologic feature is a proliferation of the interstitial tissue or 
fibrous tissue among the muscle cells. There is the myositis 
that turns into bone; that is a different problem. The etiology 
of fascitis is considered to be toxic. Albee maintains that 
these cases have a stasis of the gastro-intestinal tract which 
results in change of flora and the formation and absorption of 
products to which fascia is sensitive. 

Case Villi — A middle-aged man presented himself because of more or less 
continuous backache. It is made worse by working and he felt stiff in the 
morning. Examination revealed tenderness at the right posterior superior spine. 
Range of motion of the spine was good. Two injections of novocain and 
saline relieved him of his pain, and he remained free of pain in this area for 
four years. On two other occasions he has presented himself because of pain; 
once at the origin of muscles at the right twelfth rib and again at the insertion 
of muscles into the rib cage anteriorly. One injection into each has relieved 
him. 

Other practitioners use only novocain. I felt that there 
was a local tissue reaction and that the novocain-saline solu- 
tion created a hyperemia which helped heal the local disturb- 
ance. In fact, the early cases were treated with saline alone 
and the novocain was added to alleviate the burning sensation. 
The saline must be hypertonic. Three per cent saline and 2 
per cent novocain are mixed. The amount injected is im- 
material, 5 to 10 cc. usually sufficing. Exercises. are of no 
material aid in this group of cases. General arthritic care is 
more helpful. 

There is a group of patients, most often with pain in the 
back muscles, who, following exposure to draft, complain of 
pain in a localized area. On carefully palpating the area one 
can feel a knot, so to speak, as if a group of muscle fibers were 
in spasm. One deep heat treatment followed by a massage 
sends this type of a patient away “feeling like a new person.” 

It is this and the following group that the irregular practition- 
ers are most successful with. 

A middle-aged man comes in, walking rather stiffly, who 
says that on the previous day, while playing golf, he was 
seized with a “catch” in his back and he points to the sacro- 
iliac region. Motions in the spine are guarded. Straight leg 
raising is positive. There is tenderness at the posterior su- 
perior spine. 
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A good baking and massage, followed by the ^aniptda- 
iions which Jostes 8 has so well illustrated, make rs paben 
Ipave the office much more comfortable. The back snornu 
S bt taped. After he is well over the attock one may 
minimize the likelihood of a recurrence by teaching him to do 
his exercises regularly. It is in this type of case one hears 
so much discussion as to whether or not the sacro-iliac joint 
can slip serrations. The patient is usually an office worker 
and gets very little regular exercise. Whether or not the joint 
has slipped, the ligaments are below par in tone. 

Certain of this group will complain of pain referred down 
one or both legs , more often in the course of the sciatic nerve, 
Steindler puts this figure at 30 per cent; he also has demon- 
strated that injecting the area of most severe or localized pain 
vrith novocain relieves and often cures the back pain. 


Fusion 

You ask “Which of these cases are you going to fuse?” 
None of them until all conservative methods have been ex- 
hausted- There is the bone defect group, like spondylolisthe- 
sis , which may be fused without trying conservative treatment 
Most men feel that this is the group where fusion is certainly 
indicated. Yet one writer states that the unfused cases in 
his series have done better than the fused ones. Someone else 
has remarked that 70 per cent of the fusions, facetectomies, 
etc., have failed to relieve the symptoms. Nevertheless, we 
all have patients who received their only relief from surgical 
measures. The back is made up of many parts. The symp- 
toms of each ailment have so much in common that it is diffi- 
cult to diagnose which structure is at fault. 


Case IX .— A young fireman presented himself because of pain about his 
knee joint He had been struck on the lateral surface of the knee by a falling 
ladder. His surgeon had xeroxed the external semilunar cartilage through a 
lateral incision. Examination revealed nothing abnormal: no tenderness, no 
limitation of motion of the knee, and the muscles supplied by the peroneal 
• nerve functioned. The posterior limb of the indsion lay over the course of the 
external popliteal nerve. During the period of observation the pain extended 
down to the foot. Could the nerve have been cut? Exploratory operation 
showed a normal appearing nerve. The insurance company denied any lia- 
bibty and discontinued disability payments. The man was a malingerer. Soon 
bedeveloped foot drop. Some time later, without associated pain, atrophy 
began in the other leg. The diagnosis now was clear. 

COMMENT AND SUMMARY 

There are pains that we can find the cause for and can 
cure. There are other pains which we do not understand, 
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but suppression with novocain for a period at intervals seems 
to relieve them, sometimes permanently, sometimes tempor- 
arily. 

Leriche attributes them to vasoconstriction by irritated 
sympathetic nerve fibers. In cases with spreading pain he 
has found edema of the nerve roots that supply the irritated 
zone. Does the lesion pass up the nerve and become a lesion 
of the brain and mind? 

I believe that there is a basis for every patient’s complaint. 
It is up to the physician to find the cause; it may be physical, 
it may be mental. There is no doubt in my mind but that the 
patient suffers real discomfort. 
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PAIN ARISING IN THE CIRCULATORY SYSTEM: 

DIFFERENTIAL DIAGNOSIS AND TREATMENT 

When one prepares to hold a clinic on pain arising in the 
rirculatoTy system one is at once appalled by the breadth 01 
the subject. The circulatory system penetrates the entire 
body and, while some of the structures it serves aye insensible 
to pain, most of them protest when they are deprived of their 
blood supply. This protest usually takes the form of pain. 
On the other hand, a too great blood supply may cause pain. 
So, wherever and whenever pain occurs in the body we must 
at least consider the possibility of circulatory causes. Often 
one can immediately eliminate the circulatory system as a 
primary factor, but we should at least think of the circulatory 
system in this connection. 

Let us consider first the so-called junctional disturbances 
of the circulation that are associated with pain. These may 
be divided roughly into two groups, the vasoconstrictor dis- 
turbances and the vasodilator disturbances. The most com- 
mon of the vasoconstrictor disturbances is Raynaud’s disease. 


RAYKAUD’S DISEASE 

Maurice Raynaud described in 1862 the striking local 
asphyxia and symmetrical gangrene that has since been known 
as “Raynaud’s disease.” Every practitioner of medicine is 
familiar with it and little will be learned about it that is not 
contained in Raynaud’s original article. In recent years, 
studies have tended to show that there may be several etiologic 
factors that result in appearance of symptoms of Raynaud’s 
disease Dr. Johnson of our own Department of Medicine 
has collected and will shortly publish the account of a studv 
of several cases. Johnson has apparently “cured” some of 

c ? Te vras e ^ ect ed by vigorously treating 
a hitherto undiscovered syphilis or a severe secondary anemia! 
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These studies, and similar ones, would arouse the suspicion 
that Raynaud's disease is a symptom, just as angina pectoris 
is a symptom. It seems entirely possible that time may reveal 
the various underlying causes and bring about additional 
cures. 

Treatment of Raynaud's disease today is not very satis- 
factory. Protective measures are employed in the milder 
cases. For the severe cases, sympathectomy seems to be the 
best available treatment. 

The one thought I would leave with you about Raynaud's 
disease is this: Examine your patients thoroughly. Do not 
be satisfied to stop when you discover local areas of asphyxia 
that are symmetrically distributed. Correct any associated 
pathology that you may find in a careful examination. Re- 
member the experience of others who have caused the Ray- 
naud symptoms to disappear by correcting associated path- 
ology. 

ENCEPHALOMELALGIA 

I can see that I am consuming too much time with a 
discussion of subjects of relative infrequent occurrence, but 
I must discuss one phase of the occurrence of pain when the 
blood supply is too great. You are all familiar with the burn- 
ing and pain of erythromelalgia. At the recent meeting of 
the American Medical Association in New York, Dr. Horton 
of the Ma3 r o Clinic described a unique headache that he 
called, I believe, “encephalomelalgia." Dr. Rowntree, half 
facetiously and at the same time altogether seriously, sug- 
gested that this condition be known as “Horton's headache." 
Dr. Horton separated these patients from fhe large group 
that had been labeled “migraine." He noted that the head- 
ache in these people occurred rather frequently, was very 
severe, was unilateral, and was accompanied by flushing of 
the skin and sweating. Through a brilliant bit of reasoning, 
it occurred to him that this phenomenon might be the reaction 
to an excess of histamine . His subsequent observations 
proved the correctness of this hypothesis. Since I returned 
from the New York meeting I have been on the alert for such 
a case, and I have one to show you this morning. This is the 
only one that I have been able to find so far and the patient 
has been good enough to return for exhibition. 

Case /.—The patient, Mrs. E. S., is thirty-nine years old. Sbe came to the 
hospital about a month ago, with the complaint of headache associated with 
nausea and visual disturbance. There were a number of other general com- 
plaints which at first aroused a suspicion that there might be a neurogenic basis 



79 


PAIN ARISING IN THE CIRCULATORY SYSTEM 


for all of them. She was very insistent, however, about the <jj»Mks 
of the headache, but seemed quite resigned to them. _ She had bc ^ n . toId tt:it 
she had migraine and the usual remedies had been tried. None of them were 
elective and ahe had been told that nothing further could be done. 

The patient stated that the headaches occurred at least three times a week 
and sometimes they occurred daily. They were always unilateral, situated m 
the right temporal region. She stated that her right eyelid swelled during the 
attacks so that she could not see with the right eye, and that the whole face and 
neck were flushed during the headaches. Sometimes she perspired only over the 
affected ride. 

These symptoms seemed to fulfill ah the requirements of “Horton's head- 
ache” save one. The symptoms must follow the subcutaneous injection of 
histamine. That is to say, this type of headache must be unilateral, must be 
of frequent occurrence, must be associated with flushing of the skin. All of 
these, however, may be associated with other types of headache. The one 
absolute prerequisite to diagnosis consists of the reproduction of the headache 
by the injection of histamine. Accordingly, this patient was given 0.5 mg. of 
histamine as a diagnostic test. In Dr. Webb’s technic for this test, after inject- 
ing the histamine he would try to distract the mind of the patient by conver- 
sation about the war or the latest fashion, and hitherto aB that had resulted 
was a lot of conversation that Dr. Webb did not particularly enjoy. On this 
occasion, however, in about fifteen minutes the patient no longer had any 
interest in the conversation. She had a headache. It was unilateral. There was 
flush i ng of the skin and the right eyelid actually was swollen. The patient 
stated that it was an absolute reproduction of the spontaneous headache. 


There is only one reason for devoting this amount of time 
to a single type of headache but that reason is very important 
to the patient. These patients can be cured by correcting the 
histamine sensitization. Mrs. S. has controlled her headaches 
by the use of histaminase in the form of torantil. We propose 
now to desensitize her with histamine injections in exactly the 
same fashion that pollen antigen is used to desensitize hay 
fever patients. 


. So much then for pain of a functional nature due to 
arculator 7 disturbances. The field is a large one and has 
yielded meager results in cultivation. I believe the two 
instances discussed represent the most recent practical ad- 
vances in our knowledge in this field. 


iHKOMBO-ARGirns OBLITERANS 

One of the most distressing types of pain that has its origin 
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osis, but careful observation will easily distinguish it from 
either. 

This disease offers an excellent opportunity to observe 
almost all of the disturbances of the peripheral circulation in 
the same patient. There are arteritis , phlebitis and throm- 
bosis of both artery and vein. The patient usually comes to 
the physician because of pain in the leg or legs on walking. 
He states, as a rule, that this pain comes on more easily in 
cold weather. Indeed, occasionally one gets a patient whose 
sole complaint is that he has difficulty in keeping one 0 } bis 
feet warm during the cold weather. It has always been rather 
surprising to me that this difference in temperature should 
impress itself upon the patient. Almost invariably when pa- 
tients with Buerger’s disease are questioned, we find that they 
suffered from cold feet before pain appeared; but when both 
feet were equally cold they paid little attention to it. When 
one foot became cold and the other remained reasonably warm, 
this fact sometimes sufficiently impressed the patients so that 
they consulted the doctor. 

The patients are relatively young — between twenty-five 
and forty-five — and so do not fall into the arteriosclerotic age 
group. Their pain at first is conditioned wholly upon exercise 
and is almost invariably worse on one side. These facts should 
differentiate it from Raynaud’s disease. 

Examination will show a reduced or absent arterial pulse 
in the affected area. The extremity will feel cold to the ex- 
amining hand. Elevation of the extremity produces blanch - 
ing, and there is slow return of color when the arm or leg is 
allowed to hang down. This is later followed by a purplish 
cyanotic tint that is quite characteristic. Superficial phlebitis 
occurs in a fair number of cases and often becomes a great 
nuisance. The frequent occurrence of superficial phlebitis 
should make us seriously consider Buerger’s disease when- 
ever we find such a phlebitis. Of course, later we find ulcera- 
tion about the nail bases, gangrene of the fingers or tpes, and 
later, gangrene of the entire extremity. Buerger’s disease is 
said to be progressive but the rate of progression varies a 
great deal, and it seems reasonably certain that some cases 
are arrested. I show you the next patient to demonstrate the 
apparent arrest of a case of Buerger’s disease: 

Case 11 . — This is Mr. M. aged fifty, an American of British extraction. 

I mention this to refute the former idea that this disease occurred only fn 
Russian or Polish Jews. Ten years ago, at the age of forty, this gcnUcman 
first consulted the doctor because of pain and coldness of the feet while wait- 



PAIN ARISING in THE CTRCtJIATORY SYSTEM 


Si 


** <»j 

couple of years before he noted pain There was conaderable pam in both 
feet bnt it came on earlier and was definitely worse in the lef > • 

The findings on examination oi the patient ten years ago were not esscntbilJ 
difierent from those of today. There is no dorsalis peths or peroneal pd* * 
the left foot. The right dorsalis pedis artery cannot befell, but “ere is a 
much reduced pulsation In the right peroneal artery. When we elevate the 
feet vou will note how rapidly the color changes. The left foot loots almost 
as if the blood had been expressed with a Martin bandage. Now if we ask 
him to sit up and allow his legs to hang over the edge of the table you will 
see that the color slowly returns. Watch the left foot closely, please. _ Note 
the purplish color begin to appear. Now you may see the purple, cyanotic and 
mottled appearance that is characteristic of this condition. 


This gentleman has adhered very closely to his treatment 
during all of these years. Whether that is responsible for his 
present relatively good condition, or whether his disease has 
automatically ceased to progress, 1 do not know. Because of 
the rather unusually good condition of this patient, we enter- 
tained doubts of the correctness of the diagnosis. Two years 
ago a bit of muscle was removed from the calf of the leg and 
the microscopic examination showed the diagnosis to be cor- 
rect. 


Case III .— I show you the next patient, A. who has not been so 
fortunate. He was a foundryman whose pain appeared in both legs about six 
years ago, at the age of thirty -eight. He paid no attention to it and did not 
seek help until two years ago when gangrenous areas began to appear in the 
fourth and fifth toes of the right foot. A few years ago the right foot was 
amputated well above the ankle and you will see that the stump is ulcerated 
and angry -loo king. Three of the toes on the left foot are now affected, and 
the outlook is not good. This is an example of what may happen in a relatively 
short space of time. 


It is always difficult to treat a disease of unknown etiology. 
The cause of Buerger’s disease is still unknown. It has been 
credited to heredity, infection, tobacco and a number of other 
causes but none have been proven. In fact, tobacco has been 
fairly well ruled out as a causative factor and the use of 
tobacco is denied the patient with Buerger’s disease for a dif- 
*•? 12 H own that ^ ^ of tobacco causes 

tempemt^ " In direct 

ves5eK tob ™ 
Protection of the jeet is a most important item of treat- 
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ment. Dr. Joslin has said that if the diabetic kept his feet as 
clean as he keeps his face, diabetic gangrene would almost dis- 
appear. This necessity is doubly true in Buerger’s disease. 

The remainder of the treatment, apart from the manage- 
ment of the complications, such as ulceration and gangrene, 
consists in an effort to increase the circulation. These meas- 
ures are many and all of them should be employed at some 
time. 

The most available method is local application oj heat . 
This may be accomplished by placing an electric light in a 
cradle. Care should be taken to prevent burns. The tem- 
perature should not be allowed to go much above 100° F. 
Immersion of the extremities in warm water, as warm as may 
be comfortably tolerated, is helpful. Contrast baths, warm 
water followed by cold, is believed to be effective. There are 
numerous mechanical devices designed to increase the circula- 
tion locally. 

Alternate pressure and partial vacuum enjoyed consider- 
able popularity for a while. This is carried out in a specially 
constructed chamber known as the pavaex boot. Some doubt 
has been thrown on its effectiveness but it is worth a trial, 
One note of warning should be sounded. Pressure may be 
dangerous when infected or gangrenous ulcerations are pres- 
ent. Intermittent venous obstruction may be of value. 

The benefit derived from the various attempts to augment 
the circulation is greatly dependent on the number of blood 
vessels that remain capable of dilatation. The occluded and 
thrombosed vessels cannot be greatly affected by anything, 
but the remaining vessels can be made to dilate and cany in 
an extra amount of blood. To this end artificial fever therapy 
is sometimes used. The injection of typhoid vaccine is the 
favorite method of producing this pyrexia. Insulin free pan- 
creatic tissue extract has been used to provoke vessel dilation, 
as has muscle adenosine phosphate. 

Finally, in well selected cases, sympathectomy has ap- 
peared to produce favorable results. Certainly the problem 
of Buerger’s disease is not solved. At the same time, definite 
progress has been made and the future is somewhat brighter 
for those unfortunate persons who are afflicted with it. 

PULMONARY EMBOLISM 

One of the most tragic of vascular accidents is the occur- 
rence of an embolism in the pulmonary artery. This accident 
so often occurs at the height of postoperative convalescence 
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and too often fatally terminates M£P«j» ££ “ 
eventful rec overy , ^^^o^rombophlebitis from any 

sourc^-f ractur es j congestive heart faUureOTwronatyOcdix- 

£i a" fJXWSSjwShc or 
postoperative (which is the same thing) embolism tirat pro- 
duces pain and causes difficulty m diagnosis Tte select 
has especially engaged my attention during the Past two or 
three years, and I am in great danger of talking too much 
about it. I shall try to hold myself within bounds. _ 

The typical picture of a pulmonary embolism is that ot 
sudden, severe pain in the chest associated with circulatory 
collapse. Sometimes, but not always, there is spitting ^ of 
blood. If the chest pain is left sided or general, the question 
of a coronary occlusion is immediately raised. There is noth- 
ing in the clinical picture to aid in a differential diagnosis at 
once. The patient has pain in the chest, the blood pressure 
has fallen, he is pale and appears to be in shock. The heart 
tones are rapid and the breathing is shallow. All of these 
signs might be interpreted as meaning either pulmonary 
embolism or coronary occlusion. Within twenty-four hours 
it is usually possible to arrive at a differential diagnosis. In 
pulmonary embolism, localizing signs will appear in the lung. 
There will often be a patch of moisture where the infarct lies, 
and sometimes consolidation will be evident to the percussing 
fingers or to the stethoscope. A pleural friction rub may appear 
and often the s-ray will localize the pulmonary infarct. It is 
not the twenty-four-hour period that concerns us here, how- 
ever. We are concerned with the differential diagnosis and 
the treatment of the immediate emergency. 

^ do not believe it is always possible to make a correct 
differential diagnosis at once. I show you here the record of 
a patient who presented this problem: 

. ' S' * rnan of sixty-six, had been operated on six days prior 

to his attack. Dr. H. E. Jones had removed an acutely inflamed appendix and 
recomy was proceeding uneventfully. On the sixth day following operation 
he had an attack of pain in the left chest. The pain was severe and Lushing 
“ 1116 bl00d P"««* dropped from 1S2 systolic 
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It was advised that ? °- f ^tack and a noncommittal tracing -was recorded, 
po^e ^ h* made t0 !ol »t“tiate the diagnosis of a 

*5* hld a s™ 231 ^tack on the Mowing 

were multfpt pS^^bS^ “° ** ° f but te 



84 


G. K. FENN 


During the past two or three years I have cooperated 
with Dr. de Takats and his co-workers at the University of 
I l l i n ois in an investigation of this problem of pulmonary 
embolism. The result of a portion of this investigation has 
been published, and I shall not describe the work here, I 
shall only say that this investigation has convinced us that 
death from pulmonary embolism is largely a reflex phenom- 
enon. In only a few cases is it mechanical. We believe the 
reflex is carried by the vagus and affects both the lung and the 
coronary circulation. 

We believe that the treatment of the immediate emergency 
is the use of atropine to block the vagal reflex and of papav- 
erine to relax the reflex spasm of bronchioles and blood vessels 
and for its sedative effect. 

Oxygen is used to overcome the asphyxia. Amhiophyltine 
intramuscularly or intravenously also acts as a dilator of 
blood vessels and bronchioles. 

I shall read from the record of a patient to illustrate this 
type of therapy: 

Case, V . — Mrs. E. T., a thirty-six-year-old woman, was ten days con- 
valescent from a cholecystectomy when she had a sharp attack of chest pain. 
Together with the pain there was cough and blood spitting. The patient 
immediately became very ill. She was pale and with sighing respirations. The 
pulse was weak and thready and the blood pressure could not be obtained. 
Dr. John Lindquist chanced to be in the ward when the attack took phce. 
Within ten minutes of the onset of the attack the patient had received intra- 
venously grain of papaverine and Vrs grain of atropine. Later she was given 
oxygen inhalations. Dr. Lindquist described the dramatic improvement in the 
condition of the patient following the medication. It was subsequently shown 
by r-ray and by physical findings that a pulmonary embolism had occurred. 
The patient has now fully recovered. 

This is standard practice now in the treatment of pul- 
monary embolism and we believe we shall soon be able to 
report a considerably improved mortality rate. Furthermore, 
we no longer need worry about an immediate differential diag- 
nosis between pulmonary embolism and coronary occlusion 
because nothing in this plan of treatment would be detri- 
mental to a patient with an acute coronary occlusion. 

THROMBOPHLEBITIS 

The last patient I wish to show represents a sort of patho- 
logic museum of vascular disease: 

Case VI.— Mr. E. C„ aged forty-six, is the shop foreman of a manufactur- 
ing company. In June of last year on the day before his vacation he bumped 
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tan no concern and on the folding day he lef for ta > ^ 
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S JffAlS : £ ^Tut the ^ Of the anhie frightened 
him so that he curtailed his vacation and returned home. 


Now let us stop and reconstruct the picture to this point. 
The patient dearly had a thrombophlebitis as a result of his 
injury. Thrombophlebitis occurs as the result of local injury 
to a vein. This trauma may be mechanical, chemical or toxic. 
The other causes of thrombophlebitis, such as venous stasis 
with pressure or an individual tendency to dotting (thrombo- 
philia) need not be considered here. This man had a local 
mechanical trauma which was followed by the usual symptoms 
of superficial thrombophlebitis. These symptoms are local 
pain, redness and swelling of the vein. The vein can usually 
be palpated and has the feeling of a solid cord. There is 
swelling about the affected vein but no distal edema, as a rule, 
and there is superfidal phlebitis. When swelling of the ankle 
occurred it indicated that the inflammatory process was pro- 
gressing into the deeper veins. A progressive thrombophle- 
bitis is very annoying and eventually may cause serious trouble, 
as is well shown in this patient. 


When this patient returned home he w*s hospitaliied, kept in bed with his 
leg elevated, and moist heat was applied. At the end of eight days the sore- 
ness and redness had disappeared, but there was stffl some swelling when the 
leg was allowed to hang down. Up to this point it would seem that this was 
a dear case of traumatic thrombophlebitis that had responded well to the 
proper treatment 


Looking at the situation in retrospect, the rapid progress 
into the deep circulation may have been worthy of a little 
more consideration, but at the time it seemed that here was a 
patient who had recovered from a thrombophlebitis with some 
obstruction m the deep veins that might easily be compensated 
lor it treated with proper support aud exercise. 

Pa ,l?' n , t Was J sent home from hospital with an elastic bandage 
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not entirely subsided. He was in tbe hospital for seven weeks. He remained 
at home for an additional two months after his hospitalization. He then 
returned to work but his lot has not been a happy one. 

Examination now shows swelling and induration in both legs. You may 
see varicose veins in both legs. The left leg, the one that sustained the injury, 
appears worse than the other, but the right leg has not escaped. Note the 
varicosities on the thighs and even on the abdominal wall. Note the two ulcers 
on the left leg above the ankle and the similar ulcer on the right leg. These 
ulcers have necrotic bases and extend down to the fascia. 


With the whole picture before us now, it seems dear that 
the phlebitic process in this patient progressed to an unusual 
degree. 

Following his pulmonary embolism, or perhaps even before 
the embolism occurred, the inflammatory process had pro- 
gressed up the femoral vein, through the iliac and into the 
vena cava itself. I can see no other explanation of the bi- 
lateral involvement and of the varicosities in the abdominal 
wall. Whether this might have been avoided by more vigorous 
treatment in the beginning, no one can say. Fortunately, such 
extensive thrombophlebitis is rare. 

It is very difficult to say when such a process has been 
arrested. I would say that patients with thrombophlebitis 
should be kept under appropriate treatment until all local 
signs of active inflammation have subsided and until the leuko- 
cyte count and the sedimentation rate returns to normal. X 
might add that I do not always meet these requirements in 
my own practice but I insist that they should constitute the 
criteria of arrest. 

The prognosis in this case is not very bright. The treat- 
ment now is largely surgical. A long period of bed rest will 
be required to heal the ulcers following surgical treatment, 
and it is quite likely that the circulation is so impaired that 
the prevention of new ulcers will be difficult. 
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THE RELIEF OF CARDIAC PAIN 


We have selected for our clinic this morning four patients, 
each with a distinctly different type of heart disease and there- 
fore with a different type of pain. Since the subject of cardiac 
pain is of itself a broad and comprehensive one, we shall de- 
vote only a minimal amount of time and attention to the 
pathology, symptomatology, physical signs, diagnosis and 
prognosis. Dr. Geraci will begin by demonstrating the first 
case, stressing particularly the measures to be employed in 
combating or relieving pain in this patient’s type of heart 


disease. 

Before considering these four patients and their individual 
heart problems, however, I shall distribute among you these 
reprints of a clinic given in this amphitheater nine years ago 
by myself and published in the Medical Cunics of North 
America. You will note that our subject at that time was 
“Epochal Heart Disease.” We pointed out in that clinic that 
if we divide human life into three epochs of twenty-five years 
each, the first epoch to run from birth to twenty-five years and 
take in childhood and youth, the second epoch to run from 
twenty-five to fifty years and include an individual’s prime, 
and the third epoch to run from fifty to seventy-five years 
and include an individuals senescence, the study of heart 
disease lends itself nicely to such a division. Each epoch has 
its own distinctive and almost pathognomonic type of heart 
disease. Thus the first epoch has its rheumatic endocarditis 4 
the second , syphilitic heart disease; and the third, coronaw 
artery and heart muscle disease. 

For our records and for the literature, rye naturally follow 
the classification of the American Heart Association. For 
teaching purposes, however, and for a hurried kaleidoscopic 
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review of the four major and so-called “primary” or (f basic” 
types of heart disease we still like to present heart disease in 
an “epochal" fashion. 

Dr . Geraci will present as our first patient this young man. 
He will hold the protocol, physical signs and diagnosis to the 
most essential points and stress the matter of pain and its 
relief. I am calling your attention to the fact that this patient 
fits squarely into his age classification or epoch. Dr, Geraci 
will now demonstrate our first case: 

FIRST EPOCH; RHEUMATIC HEART BISEASE 

Dr. Geraci: Our patient for this first clinical demonstra- 
tion is a boy of thirteen who gives a history of having felt 
perfectly well up to two months ago, when the following symp- 
toms appeared: pyrexia (102° F.), asymmetrical joint pain 
with localized swelling, redness and tenderness — all preceded 
by a tonsillitis with all of the attendant local signs. The hos- 
pital record, in addition, reveals heart consciousness, tachy- 
cardia, a smoldering fever and distress over the entire pre- 
cordium, which is stationary and not referred. 

Before discussing this pain, its mechanism and the meas- 
ures employed for relief, I wish to stress the pertinent objec- 
tive findings which are requisite to a diagnosis of rheumatic 
heart disease. In addition to the history, physical signs and 
symptoms previously mentioned, this patient reveals a mitral 
systolic murmur, heard best at the apex, with an increased 
right ventricular measurement of 4.5 cm. as against a normal 
of 3.25 cm. and normal findings of the left ventricle (8 cm.) 
and aortic width (4.5 cm.). These percussion measurements 
were verified by teleoroentgenography. 

At this point I should like to digress for a moment and 
impress upon you the diagnostic importance of the configura- 
tion of the heart in rheumatic heart disease. Whereas the 
textbooks leave the general impression that the time a 
murmur plus its maximum intensity and its general qualities 
are self sufficient to assure a correct differential diagnosis 
(for example, in mitral insufficiency a systolic apical murmur, 
in stenosis a presystolic apical murmur, in aortic insufficiency 
a diastolic basal murmur, and in stenosis a systolic basal mur- 
mur) this does not work out practically. The timing of a 
murmur in actual practice is not so simple. In fact, in some 
instances it may be complex and confusing. Each type of 
endocardial lesion, however, is associated with a very definite 
alteration of the contour of the heart. Thus, for example, the 
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diagnosis oi mitral stenosis is made relatively simple ^and ac- 
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into a convent. In contradistinction to this mitral configura- 
to, « Ta“2ne for aortic disease trhieh is just as character- 
istic and diagnostic and consists essentially of a left ventricular 
hypertrophy, being much more pronounced when associated 
with an aortic insufficiency than with an aortic stenosis. % 

To come back to our patient, bis pulse rate is 100 and is 
regular. Even though only two months have elapsed and 
this appears to have been his first attack, the left aunculo- 
ventricular concavity shows a tendency to a straightening at 
this time. 

In the first twenty-five years of life rheumatic heart dis- 
ease comprises 90 per cent of all organic heart disease, the 
remainder being congenital and the conduction disturbances. 
Etiologically, acute rheumatic fever is responsible for over 
50 per cent of the cases; the remainder are due to chorea, 
possibly scarlet fever, and atypical rheumatism. At any rate, 
acute valvular heart disease seems to be of streptococcal 
origin. 

To recapitulate , we have in this instance a young boy, aged 
thirteen — a typical case of acute rheumatic endocarditis due 
to acute rheumatic fever. The patient’s acute rheumatic 
fever is typical in every respect; with few if any prodromal 
symptoms he suddenly presents the following clinical picture: 
sore throat, pyrexia, general body sweating, involvement of 
the larger joints asymmetrically and asynchronously, a leuko- 
cytosis, increased sedimentation rate and heart symptoms. 
His heart symptoms are as follows: heart consciousness in the 
guise of a tachycardia and a forceful heart, dyspnea, approach- 
ing orthopnea and pain. 

It is not my purpose this morning to discuss rvith you acute 
rheumatic fever, nor acute rheumatic endocarditis, nor even 
** entirety, but rather I should like to 

ticiitarlv tfc iI0U l be_ subject of cardiac pain in general, par- 
ticularly its mechanism and methods of relief We mfnht 

f« y ™ S foUo ™e Is cardiac ; 6 pain a 

symptom m acute rheumatic fever? What is its 

except as an sTtcrirtl , cardiac pain is seldom seen 
P as an angina and as an associated pericarditis. In 
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about SO per cent of the cases of acute rheumatic fever 
fibrinous pericarditis clinically diagnosed exists, which prob* 
ably produces the cardiac pain due to involvement of the 
sensory nerve terminals in the epi- and endocardium. Tissue 
examinations have shown as many as 300 of these sensitive 
nerve terminals to the square centimeter. Postmortem, how- 
ever, fibrinous pericarditis is quite common. This might mean 
that pericarditis exists in a large percentage, subclinically; 
hence there is little or no pain. Cardiac pain due to medias- 
tinal lymphadenitis is rarely seen. 

In about 40 per cent of cases the abdominal syndrome is 
observed, and its mechanism has not been definitely estab- 
lished although there are adherents to the theory that the 
vascular bed of the gastro-intestinal tract becomes the reser- 
voir when the heart begins to show signs of failure, with the 
liver especially becoming noticeably enlarged from back pres- 
sure. Others believe that systemic inflammation spreading 
by way of the blood stream to the gastro-intestinal tract by 
selective affinity or specific toxic action is the cause of the 
pain, possibly due to involvement of the sensory nerve ter- 
minals. Cardiac pain can be evoked in any region supplied by 
sensory terminals through application of adequate mechanical 
and chemical stimuli. Mechanical stimulation of the endings 
in the myocardium or vascular sheaths could conceivably arise 
through extreme expansion of the vessels by high internal pres- 
sure, or contraction of the vessels by chemical or nervous 
means or by periodic dilatation of an ischemic area or finally 
by compression of scar tissue. Chemically, it would appear 
that the stimulus for pain is a metabolic product which can 
readily diffuse into the blood stream and, on reaching a certain 
concentration, results in pain. 

For the control of pain, aspirin and its salicylates seem to 
be the most effective agents, with codeine and paregoric as of 
second choices. Aspirin, in oral doses of 60 to 90 grains daily 
according to the age of the patient, seems to be the most 
effective medication and should be combined with sodium 
bicarbonate to lessen gastric irritation. Its exact method of 
action is not thoroughly understood, but its analgesic effect 
and the effect on the pyrexia is very gratifying. When nausea 
and emesis exist, the medication is administered in double 
doses in a thin starch retention enema for a few days until 
these distressing symptoms subside. Salicylates have been 
used, but with less effect. . 

Codeine, in doses appropriate for the age of the child, is 
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used orally and less often hypodermically. Tb^ is pref^d 
To morphine because it is not habit forming and ako be^e 
of the undesirable effects of morphine on the bowel, 
eoric is the least desired of the agenda discussed. 
g D? BMHorr: I believe Dr. Geraci has considered the 
subject of cardiac pain, as encountered m tbeumtic endoj 
carditis, about as thoroughly as the brief space allotted him vail 
allow, and in summary it might be well to emphasize the o - 
lowing points: 

1. The differential diagnosis beftveen mitral stenosis and mitral tei^dwicy, 
and betvren aortic stenosis and aortic insufficiency > Is greatly ampbfied by a 
comparative consideration of the configuration of the heart and the type o 

hypertrophy. . , 

2. Cardiac pain in acute rheumatic fever 5s usually due to an associated 

fibrinous pericarditis. 

3. The simple remedies for the relief of cardiac pain are usually effective 
and self suffident. 

Dr. Hirsch will present the next case and take up with 
yon the symptom of pain as encountered in this type of heaTt 
disease: 

SECOND EPOCH: SYPHILITIC HEART DISEASE 

Dr. Hirsch: We now come to that period of an indi~ 
viduaTs life in which he is the most productive, and in which 
there should be no major or primary form of organic heart 
disease. This of course assumes that the person was given a 
perfectly normal heart at birth and that he was spared the 
tragic cardiac sequelae of rheumatism Or its type of infection. 
None of us can stay the process of growing old; but, properly 
educated, all of us can avoid contracting syphilis, and once 
syphilis has been wiped out there will be no need for a dis- 
course on the cardiac complications of the chancre. It is true 
that, today, our records are proving that adequately treated 
cases of syphilis are showing an appreciable reduction in the 
incidence of cardiovascular manifestations. Perhaps it is too 
much to expect that cardiac syphilis will some day become such 
a ranty that it will he a medical museum cohectoris subject. 

” e , are in being able to present a very typical 

case of cardiovascular syphilis. This patient, a forty^ight- 
year-old salesman, was first sent to our Heart Station three 
and a half years ago. His story at that time was as follows: 

enmfnrt ^ P rcv * ous ^ tea months the patient had noticed substernal dis- 

•St- Jsssss^ss r, r* - ~ 

u nai borders. it then became slowly but progressively 
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more intense and more frequent and occasionally would awaken him at night. 
Close questioning did not reveal any radiation to the jaws, neck, or along the 
course of the left brachial plexus. The patient then began to notice nocturnal 
palpitation which at times would accompany these attacks of substemal pain. 
The pain and palpitation were dismissed by him, but when they became quite 
severe and be began to experience dyspnea as another symptom, he derided to 
seek medical aid. 

The pertinent features of the case at this time were a free admission of 
gonorrhea when the patient was about nineteen years of age and a pernle 
chancre at about twenty 'three years of age. This sore had been accurately 
diagnosed but insufficiently treated. He had had what he described as a few 
‘‘shots” in the arm and a few mercury unctions, and because the sore disap- 
peared he had felt that there was no further need for treatment. Then, about 
twenty-five years later, in what we call his second epoch of life, he was ex- 
amined and these were the pertinent features: 

1* A positive blood Wassermann and Kahn. 

2. An increased retromanubrial dullness over the area of the aorta upon 
percussion, and a left ventricle within normal limits. 

3. A teleroentgenographic confirmation of an aorta which bad enlarged to 
6.5 cm. across the ascending portion, and a left ventricle which was proved to 
be within normal limits. 

4. A soft systolic murmur over the base of the precordial area. 

5. A suggestion of the typical bell-like accentuation of the second aortic 
sound. 

The diagnosis was an early syphilitic aortitis. 


This patient had therefore been very lax in his treatment 
and now we find a progression and extension from the initial 
cardiovascular lesion of simple aortitis to an aneurysm of the 
ascending portion of the aorta. The objective examination 
now shows: 

1. Again, a positive serology. 

2. An aorta which is now S3 cm. across the ascending portion when ex- 
amined teleoroentgenographicahy. The left ventricle has remained within tbe 
normal borders. 

3. The systolic murmur which is now much more pronounced. 

4. A definite metallic accentuation of the aortic second sound. 

Subjectively, there is severe, sharply localized, subman' 
ubrial pain which is exacerbated on even mild mental and 
physical excitation. The dyspnea, which^ only occasionally 
accompanied the pain in the early stages, is now a v ^ry con- 
stant feature. The above two symptoms have so disabled the 
patient as to limit his activity to a bare minimum. 

If we remember the basic pathology of cardiovascular 
syphilis, we recall that it is a mes-aortitis of a chronic produc- 
tive inflammatory nature. The intima shows many radiating 
retractions with thinning of the walls, leading gradually to^a 
leather-like appearance of this coat. From the pathologic 
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features we take our cue to explain the P^ essioulro m the 
early aortitis to the present aneurysm. Tte diseased aoruc 
waif cannot withstand the constant force of the blood against 
it and it is forced to dilate. However, if a necrotic process 
permits the blood to be forced between the layers of the aorta, 
a sacculated aneurysm will be the result. If you noticed, in 
this case there was no appreciable increase in the size of the 
left ventricle. A competent set of aortic values and aortic 
ring have made an increased left ventricle unnecessary. # How- 
ever, when the aortic valve becomes incompetent, as clinically 
evidenced by the signs of an aortic regurgitation, then left 
ventricular hypertrophy ensues. An understanding of the path- 
ology gives us a clear picture of the less frequent coronary 
ostia involvement, for in this instance the puckering of the 
lining of the aorta will occlude to various degrees the openings 
into the coronary arteries and give us the classical picture of 


coronary insufficiency. 

To sum up briefly then, 1 have presented a case of early 
cardiac syphilis which has progressed from an aortitis to an 
aneurysm of the ascending portion of the aorta. The diag- 
nosis is compatible with the early signs and symptoms of 
cardiovascular as described by one of us (R.S.B. 2 ) 

and by the Co-Operative Clinic groups® and so ably presented 
by Stokes and Anderson in the July 1937 issue of this same 
publication. In brief they are: 


1. Teleoroentgenographic and fluoroscopic evidence of aortic dilatation. 

2. Tympanitic bell-like tambour accentuation of the aortic second sound. 

3. History of circulatory embarrassment 

4. Increased retro manubrial dullness. 

5. Progressive cardiac failure. 

6. Substemal pain. 

1 . Paroxysmal dyspnea. 


This case has given me the opportunity to present a 
sketchy resume of cardiac syphilis in which the outstanding 
and earliest symptom has been pain. The discussion of that 
pam is my allocated task. The mechanism and relief of that 
pant are important considerations of clinical interest. First 
tl {rom ^e work in anatomy, seek the possibility of 
n L nerves ' We knw the vagus nerve is vital 

painfiw’ b TWf ™ ^ * at does not possess 
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tennined, we hope that a rational speculation at this point 
will lead to healthy stimulation of further work on the subject: 
We do know that pain from the heart passes over the cervical 
sympathetics with some fibers through the first to fourth 
thoracic dorsal sympathetics, for alcohol injections of the 
thoracic sympathetic ganglia will relieve this pain. It seems 
perfectly plausible to me that increased width of the aorta 
will cause pressure stimulation of these fibers which register 
in the pain center in the brain. However, in the upper 
portion of its course, the ascending aorta is overlapped by the 
anterior margin of the right lung and right pleural sac. A 
marked right-sided increase in the ascending arch may en- 
croach upon these structures and give rise to symptoms which 
may direct one's attention entirely away from the heart. The 
right half of the deep cardiac plexus, which constitutes the 
right or anterior coronary plexus, reaches the heart alongside 
tie ascending aorta and is distributed to the heart substance 
in the course of the right coronary artery. Sizable dilatation 
of the ascending aorta surely must lead to pressure stimulation 
of this plexus. Then, too, huge aneurysmal enlargements of 
the ascending aorta encroach upon adjacent structures in the 
superior mediastinum. 

As the relief of pain anywhere in the body is of paramount 
importance to the patient, so it is here. I refer to the pain in 
cardiac syphilis per se and wish to leave the coronary portion 
of the story to he discussed by Dr. Berghoff, The outstand- 
ing feature, of course, in every discussion of syphilis or its 
complications is its prevention . If prevention has been neg- 
lected, early diagnosis and vigorous sufficient treatment are 
essential. It is true that many a man or woman may deny 
the existence of a chancre, and they may be perfectly honest 
in their story. But we must not forget that probably 25 per 
cent of all penile chancres are intra-urethral and many women 
may carry a chancre deep in the vagina without being aware 
of it. To overlook these possibilities may lead to tragic con- 
sequences later in the life of the patient. We are not in entire 
accord with those who feel that syphilitic aortitis cannot be 
diagnosed until the complication of an aortic regurgitation 
presents itself. We feel that with careful attention to details 
plus the use of all the diagnostic procedures at our command, 
we can ferret out many early cases of syphilitic aortitis which 
might be overlooked. If we can make the diagnosis at the 
point of simple aortitis, we feel that we can do much to delay 
at least the more severe complications. 
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The drugs of choice are the heavy metals aa& potassium 
iodide. Extreme caution must be observed wito toe «seo 
the arsenicals, but we feel that very small doses of ; neo- 
arsphenamine in slowly graduated increase will be tolerated 
in these cases of early syphilitic aorriUs. Potassium iodide m 
graduated doses up to the point of tolerance has proved to be 
of value. Bismuth in graduated doses can be given without 
the potentialities or the danger existent with the arsemcals. 
For the pain itself, we have started with the salicylates plus 
the barbiturates and progressed to codeine by mouth in suf- 
ficient strength as the case demands, and only with great 
restraint do we finally admit the patient to the opium group. 
We feel that his illness will be prolonged, and for that reason 
we withhold morphine as long as possible to give him the most 
relief possible, and we do not wish to reach his tolerance too 


soon. 

Da. Berghoff: Before introducing and discussing with 
you the next two patients and their individual heart prob- 
lems, let me summarize very briefly the points brought out by 
Dr. Hirsch: 


X. The early diagnosis of cardiac syphilis, before the advent of aortic in- 
sufficiency, is feasible, practical and important. 

2. The pain in uncomplicated syphilitic aortitis may be due to pressure on 
the cervical sympathetic. 

3. For the relief of pain in cardiac syphilis, the iodides and bismuth salts 
are safe; mercury’ and the arsenicals should be used with caution. 


THIRD EPOCH: CORONARY ARTERY AND HEART hTUSCLE 
DISEASE 


My associates have up to this point demonstrated and 
discussed with you heart disease in youth (rheumatic endo- 
carditis) and heart disease in middle life (syphilitic heart 
disease). This brings us up to the third epoch of life, 
senescence. 


Using these next two patients and their distinctly different 
heart problems as media, let us consider coronary artery dis- 

, aac * more Particularly the symptom of pain as encount- 
ered in this type of heart disease. 


coronary Artery Disease 

married It * age<i sJxt 5 r “ ont > occupation clerical. He is 
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His past, from a medical standpoint, is more than ordinarily negative and 
inconsequential. He has had since childhood no serious medical illnesses and 
no major surgery; in fact, he has not been confined to bed for a period of one 
week for thirty years. 

His story about his ancestors, however, is rife with interest Listen to this: ' 
His father was a lawyer and a successful one, and up to and including his 
fifty-seventh year, w'hile not a robust individual, enjoyed excellent health. 
From then on, however, until his death at the age of fifty -nine he had periodic 
attacks of severe cardiac pain, which were relieved by rest and "a tablet under 
his tongue.” He died, so our patient tells us, suddenly in a cardiac attack, 
presumably of coronary origin. This patient and his father were of similar 
stature and within 5 pounds of the same weight; both had blue eyes, fair skin 
and hair of the same color. Of even greater significance is the following state- 
ment: "Except for the difference in our ages, my father and I could have 
been twins. We thought alike on most subjects, we liked similar foods, places, 
people and things, and even the pitch of our voices was so similar that Mother 
had difficulty in differentiating them ” But his family history is not yet com- 
plete. He says that his paternal grandfather, whom he remembers quite well, 
resembled his own father physically in most details and died at the age of 
sixty-two of heart disease preceded by several years of attacks of cardiac pain 
and asthma of brief duration, relieved by an inhalatory drug. 

I give you gentlemen this powerful and significant family 
history a bit out of turn before reading from the protocol our 
patient’s story of his own present complaints, which, as you 
may well anticipate, have to do with his coronary arteries, 
simply to stress a bit later the importance of heredity . 

Character of the PAiN.-~-Our patient describes his 
present physical ailment as follows: Two years ago, at the age 
of sixty, he began to experience vague yet definite discomfort 
in his left chest. He hesitates to define this discomfort as 
pain, particularly when compared with the very definite and 
severe pains he has experienced later. He does say, rather 
significantly, about this early discomfort of two years ago, 
however, that it was brought on and aggravated by physical 
effort and mental excitation. It was brief in duration, dis- 
appeared quickly upon rest and quiet, and occurred at inter- 
vals of three to four months. Eight months ago (November 
7, 1939), at the end of a rather trying day associated with 
numerous annoying details, and while running for a bus, he 
experienced his first real pain. This he describes as excruciate 
ing in intensity, precordial in location and referred into his 
jaws, vise or cramplike in character, disappearing after a few 
moments of rest and with no medication. He is positive of 
the following important details: (1) He did not break out into 
a sweat. (2) He was not conscious of his heart’s rate or 
rhythm. (3) He had no gastric distress, such as belching or 
nausea. (4) On arriving home an hour later, he was no worse 
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for his experience, and after a hearty supper he went to bed 
Ld had §s usual good night’s rest and the nest morning went 

back, to xvoxk. . . . rpur c 

So far the story, with the diagnosis, is quite simple, ihis 

man unquestionably had a coronary episode, a rather typical 
attack of angina of eSort, which relieved itself after a few 
moments of rest, without any direct medication. From here 
on, however, his story grows more interesting and a bit more 
complex and speculative. Since that attack on November 7 
of last year, he has had progressively more frequently similar 
though milder attacks, so that, during the month of May,, in 
spite of protecting himself as much as possible by slowing 
up physically and mentally, he cannot remember two con- 
secutive painless days. . ... 

The pertinent question now arises, Is this patient having 
daily attacks oj angina of effort, and if so, what is to be done 
about it? If, for example, instead of having repeated attacks 
of coronary spasm, he has suffered an occlusion of a minor 
branch of the left or right coronary artery, then our course of 
treatment is as simple as it is drastic. However, his story 
does not suggest a coronary occlusion. 

Let us now review this patient’s physical and laboratory 
findings for a moment. The former are essentially negative. 
His heart is normal in contour and size, his valves are clear, 
his rate varies from 70 lying to 76 sitting and 78 standing, 
and the rhythm is regular. The heart tones, too, are distinct 
and with a sound volume. His blood pressure on both arms 
is systolic 134 and diastolic 88. His heart dimensions are 
aorta, 4 cm.; right ventricle, 3.5 cm.; and the left ventricle, 
8. cm. Accordingly, you will agree, from a physical standpoint 
his heart as an organ is normal. The electrocardiogram, while 
not normal, is not very' helpful. It shows considerable QRS 
slurring, a high take o5 T in the second lead and left axis 
deviation but definitely no evidence of present or past infarc- 
tion. r 

• j- N .H w 1 , et m see where we stand at this point. We have an 
mdmdual aged sixty-one, who has inherited from his father 
5 v, bu51d> stature ’ Coring, idiosyncrasies, 
winA lies and dlskkes ’ P itch of voice— and dare we not 
Se sfo e rvTf7 •? arro Y ffi f < siQ ce all three generations from 

StEf" e ’" SOd ' S te0 01 ware-tty kad 

onS5L < ’S'X' We I ome tmr to the most important 

q n— most important to our patient at any rate How 

'OL 2 5~"7 ' 
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shall he be treated, not only for the relief and avoidance of 
his pain, but to provide a decade or two decades of life to 
carry him on beyond his grandfather’s sixty-two and his 
father’s fifty-nine years? 

We are not in this instance primarily interested in the 
relief of the paroxysms. As a matter of fact, he has learned 
that %oo grain of nitroglycerine under his tongue will bring 
him that relief quickly. Our problem, as before stated, is to 
prevent the occurrence of these attacks and beyond that, if 
possible, to increase his life expectancy. We are anxious to 
disprove the axiom which insists cr No man can hope to live 
longer than the impetus of the germ-cell from which he 
sprang.” Accordingly, with the prevention of these parox- 
ysms as our first interest, we say to ourselves that this man 
with his story of daily attacks of cardiac pain of coronary 
origin must be treated as drastically as though he had suffered 
an acute occlusion of a coronary twig. We give him a thor- 
ough understanding of his situation and explain that his com- 
plete cooperation is essential, and then we institute a pro- 
longed period of absolute bed rest. In his case, we kept him 
at bed rest for eight weeks and shaded that off with another 
four weeks of graded exercise before allowing him to return 
to his former habits and occupation. In addition to providing 
physical and mental rest and a moderation of his dietary and 
other habits, we gave him a daily capsule containing 3 grains 
of aminophylline and V 2 grain of phenobarbital at bedtime 
without interruption. 

He has just completed ten weeks back at his desk without 
a single recurrence of pain or any precordial distress. While 
he still remains an extrovert and in no sense has become intro- 
spective or melancholy, he has developed a calm,^ apathetic 
mental attitude toward inconsequential and trivial events 
which formerly upset him. We have insisted that he become 
more selfish, consider himself and his own comfort more, and 
be less intrigued with the concerns and misfortunes of a topsy- 
turvy world; and, gentlemen, he is plodding along to a longer, 
healthier and more tranquil life. 

Heart Muscle Disease 

I shall discuss with you now the fourth and last patient 
selected for our heart clinic this morning, Mr. G. H.K., a 
white male, aged seventy, who presents the following problem. 

Current History: Eight months ago, while at work, and after a > hu l 
hurried lunch, he dedded to spend a half hour in a moving picture theater m- 
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Saddud^Mt 0 thoroughly related and under no emoUonal strain, he «P«i- 
Led a severe substernal pain, "crunching in character, flowed ^st “ 
mediately by profuse sweating, heart consaousness and fear 
dissolution. He was helped irom the theater end taken to the hospital in an 
automobile His pain increased in intensity and all of his symptoms became 
aggravated" until to hospital Resident provided relief through hypodermic 
medication. 

Now this man’s story of his heart episode is so classical 
that it renders the diagnosis of acute coronary occlusion with 
myocardial infarction both simple and definite. The only 
atypical point in his story is his insistence that he never pre- 
viously had experienced any precordial distress. We know 
that as a rule one or more anginal seizures precede an acute 
occlusion. Hi<; was an exception to prove the rule. 

His past and personal history are irrelevant. His ances- 
tral history, while not as positive as the previous patient’s, 
Teveals that his mother and one brother had repeated attacks 
of cardiac pain and died apparently coronary deaths. 

Physical Finding. — The physical findings, particularly 
cardiac, eight months ago at the time of the patient’s attack, 
were significant, in contrast to the entire absence of abnormal 
heart signs in our previous case, and were as follows: 

1. The most impressive cardiac abnormalities were the 
rate, rhythm and tonus. Before the institution of treatment 
his rate while lying in bed was 130 per minute, the rhythm an 
auricular fibrillation, and the heart tones so feeble as to be 
barely audible. There were soft systolic murmurs over both 
the base and apex of the heart. The blood pressure was sys- 
tolic 108, diastolic 40. 

2. The patient’s general condition was unsatisfactory, his 
body was cold, clammy and wet, and he was plainly in shock. 
His outstanding and persistent symptom was a severe pre- 
cordia] pain, which now was also referred into his neck and 
left shoulder, and a gradually developing dyspnea. 

c ,Lv atmei L of p aim— Because pain was his predominant 
symptom, and because our clinic this morning is built around 
the subject of the relief of cardiac pain, I will confine my re- 
marks from here on to that phase of his treatment, 
nmvi-f ? ac f^ at; .absolute bed rest and given opiates 
feraiiw vL ^ records show that morphine sulfate 



IOO R. S. BERGHOIT, A. S. GKRACI, D. A. HLRSCH 

not quite so intense but appreciable. Because his dyspnea 
had become a formidable and distressing symptom, he was 
placed in an oxygen tent, and morphine sulfate was continued 
at the rate of % grain every six hours, or a total of 1 full grain 
in the ensuing twenty-four hours. His third hospital day 
found his general condition somewhat improved. He had 
overcome his initial shock, his body was warm, his heart rate 
had slowed to a precordial count of 100; but his rhythm and 
tonus remained the same, his dyspnea was under control and 
he was resting satisfactorily. His pain, however, persisted. 
Accordingly his entire routine was maintained and he again 
received morphine sulfate, grains % by hypodermic every six 
hours, or 1 full grain in twenty-four hours. 

He began his fourth hospital day satisfactorily, with his 
general condition improved, his heart tones more promising, 
his dyspnea controlled by oxygen and his pain distinctly 
diminished. At this point we made an important change in 
his management. We substituted tincture of deodorized 
opium for the morphine sulfate and gave the new drug freely. 
He received 10 minims every two hours for ten consecutive 
doses, or 100 minims in all. This substitution not only con- 
trolled his pain completely, but gradually ushered him out of 
his morphine “fog.” In twenty-four hours the dose was^ de- 
creased to 80 minims in twenty-four hours, then to 60 minims, 
and at the end of the first week to 40 minims. The dose of 
40 minims was continued uninterruptedly for six weeks, not 
for the control of pain since that had ceased to be a problem 
at the end of the first week, but as a general sedative. 

This patient made an uneventful and uncomplicated re- 
covery and left the hospital at the end of ten weeks. How- 
ever, two months later, or roughly eighteen weeks after his 
original occlusion, he returned witi the following complaint: 
a severe constant aching in the left shoulder and upper arm 
with an occasional “tingling” in the fingers of the left hand. 
This aching or soreness, we were told, was present all day, 
both while he was at rest and while physically active, and 
even interfered with his sleeping. A cardiac survey at this 
time was entirely satisfactory, and the patient felt well in 
every other respect. 

Acting on the assumption that his pain was of neuriUc 
origin, diathermy and inductotherm treatments were pre- 
scribed. The results were only partially satisfactory* And, 
gentlemen, here comes an interesting observation: We in- 
structed this man to take Yi oo grain of nitroglycerine sub- 
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lingually three times a day on the theory that since diathermy, 
heat and the inductotherm therapy had not proved^ effective, 
possibly his pain might be hooked up with his previous myo- 
cardial infarction, and he immediately experienced a marked 
relief. His left shoulder ceased aching— first for hours at a 
time, later for days, and finally the pain disappeared entirely. 
We have in our records seven similar instances of partial or 
complete relief of pain. 


Summary 

In conclusion, I should like to summarize briefly as 
follows: 

1. In acute angina pectoris with oft repeated attacks of 
coronary pain, even in the entire absence of evidence of occlu- 
sion of a coronary twig, treatment as radical and extensive 
as in acute coronary occlusion is both indicated and effective, 
as demonstrated in the first case I discussed with you this 
morning. 

2. For the relief of severe and persistent coronary pain in 
acute coronary occlusion with associated myocardial infarc- 
tion, morphine in large doses is the drug of choice. 

3. After the pain in myocardial infarction has been par- 
tially controlled, tincture of deodorized opium is a valuable 
drug and can be used freely and over a protracted period of 
time. 

4. In the so-called “post-occlusion neuritides ” the coro- 
nary dilators, nitroglycerine and later aminopbylline, have in 
our opinion theoretical value. 
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RELIEF OF PAINFUL FEET 


Successful achievement in this field is directly dependent 
upon a knowledge of anatomy of the lower extremity, includ- 
ing a comprehensive idea of the normal variations in structure* 
Of equal importance is a knowledge of physiology, including 
the mechanical action of the locomotor system, and a knowl- 
edge of pathology covering the lesions of extrinsic as well as 
intrinsic origin that affect the foot. There is no short cut to 
this fund of knowledge that must be acquired by the physician 
who anticipates treating successfully the multitude of compli- 
cated conditions that present themselves in painful feet. This 
clinic is essentially a presentation of cases along with a dis- 
cussion of treatment. Information concerning the anatomic, 
physiologic and pathologic factors not sufficiently explained 
must be gained from textbooks on the subject. 

Pathogenesis. — The human foot is a burden-bearing 
structure and is actively used in locomotion. The effects of 
weight and strain have a profound influence on all pathologic 
conditions that arise. The effects of use or function may be 
the sole origin of foot disturbances or may be closely inter- 
woven with the changes brought about through disease or in- 
jury^ Cases of foot disturbance do not appear before the 
physician classified as to strains, deformities, vascular faults 
or skin lesions, but arrive in a helter-skelter fashion that in 
most instances taxes the diagnostic ability of the physician 
concerned. Therefore, one must have considerable prepara- 
tion in the fundamentals concerning the human foot if he is 
to expect success for long in obtaining relief for patients with 
painful feet. 


Tersely speaking, the troublesome foot can be explain e 
by one or more of the following three factors: (1) variatioi 

P resent - of birth that are not consistei 

with the severe usage to which the foot is subjected throug] 
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out life; (2) the manner in which the foot is used including 
the influence of injury and disease; (3) the deleterious influ- 
ence of wearing apparel. 

The factor of structural variation must be given careful 
consideration in the analysis of every case. Some feet are 
much more suitable structurally for locomotion and weight- 
bearing than others. The foot with the less suitable structural 
arrangement is called upon for the same amount of work as 
that required of the more ideal type. Thus, trouble may arise 
purely as a result of the variation in structure, even though 
such variation is well within the realm of what is termed “nor- 
mal.” Obesity, excessive use and trauma are additional ele- 
ments that may be combined with the variant structure and 
lead to the production of pain. 

The manner oj using the joot can be held accountable for 
the cause of foot disturbances when such use in standing or 
walking has been excessive. The rapid increase of weight that 
occurs in children during growth and in women during preg- 
nancy, the toxic effect of certain systemic diseases on the 
muscles of the legs and the presence of peripheral vascular 
disease are examples of conditions that act alone or together 
with the use of the foot to produce the onset of changes that 
ultimately end in the production of the troublesome foot. 

Wearing apparel (shoes and hose) becomes a sole or con- 
tributory factor to discomfort when it interferes with natural 
use by limiting the room for the foot, by interfering with 
stability and by altering the distribution of the weight. 

FREIBERG’S DISEASE 

Case 1. — Dr. H. S., aged forty -three, a dentist, complained of pain and 
swelling in the region of the second metatarsophalangeal joint of the left foot. 
He gave a history of having hurt the second toe of his left foot at the age of 
fourteen when he kicked an object. He had been free from symptoms until this 
recent local pain and swelling appeared. Examination revealed swelling and 
tenderness about the second metatarsophalangeal joint. Upon palpation one 
could feel an enlarged, hard, irregular, mass at the distal portion of the secon 
metatarsal bone. The roentgenogram (Fig. 5) revealed a distinct partial fiat- 
tening and roughening of the dorsal aspect of the articular surface and head o 
the second metatarsal, with thickening of the shaft. In the anteroposterior 
view the distal end of the bone appeared slightly mushroomed, widened on 
irregular. The general health of the patient was good and there were no o 
joint symptoms. 

This condition was described by Freiberg and since theu 
has been commonly called “Freiberg^s disease.” It is , su Pj 
posedly due to some form of trauma, or trauma associat 
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tffh a totauce to circulation trith l««W»^= ” K ™; 

to inflammatory changes following .^essive st ^ o 
mint Thus the primary indication in treatment mu 
rest of the affected part. This can best be accomplished by 
complete rest ofl the foot or by the application of a walking 
ironwith a light cast to the leg and foot, so that the patient 
can be ambulatory. Even in cases treated m this manner the 
symptoms are prone to return as a result of the same irritation 



Fig. 5 (Case 1). — Roentgenogram of left foot showing changes in metatarsal II. 

that produced them in the first place, unless something further 
is done to protect the joint from trauma. 

In women suffering from this disturbance, where a high- 
heel shoe has been worn, lowering of the heel and increas- 
ing the thickness and the width of the sole lessens the 
strain thrown upon the metatarsal. A strip of leather or 
other firm material % inch thick {metatarsal bar), placed 
transversely across the sole just posterior to the distal ends of 
the metatarsals, will usually give complete relief, especially 
if the amount of walking or standing is restricted in some 
degree. Such a metatarsal bar was used in Case I with 
prompt and complete relief of symptoms. The metatarsal bar 
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acts as a counter force to furnish support for the anterior part 
of the foot. Its form today varies considerably depending 
upon the desires of the orthopedic surgeon who has prescribed 
it. There is no standard shape or thickness that is suitable 
for every case. Perhaps the most generally useful shape is 
the type that is curved to correspond to the curve formed by 
the distal^ ends of the metatarsal bones. The bar is usually 
% to % inch thick but may be made thicker in one portion 
or another, depending upon the desires of the surgeon prescrib- 
ing it 

EPIPHYSITIS OF CALCANEI 

Case II j — A. D., a male child aged eight years, was brought in by his 
mother with the explanation that the child had always had “flat feet,” and that 
during the last nine weeks he had been limping and complaining of pain in 
both heels when walking about the house in his bare feet. He had always been 
perfectly comfortable when wearing his shoes. Examination revealed a mod- 
erate genu valgum and slight shortening of both Achilles tendons. The first 
metatarsal bone was loose and shorter than the second. The relationship of 
feet and legs was excellent, there being only a questionable degree of pronation. 
Inside the shoes were long stiff leather arch supports glued in place. The gait 
was normal at the time of examination and the appearance of the feet and 
their relationship to the legs was such that it made it difficult to believe that 
the painful heels arose from any disturbance in balance. 

Five days later when this child returned for a second examination, the 
pain in his heels had become much worse and was then present whenever he 
walked. At this visit the child was able to point out with his finger the exact 
location of the pain, which was at the posterior inferior margin of the heels. 
At this point there was distinct tenderness on pressure on both heels. Lateral 
roentgenograms of the feet revealed definite ossification of the epiphyses of the 
calcanei, the left being much smaller than the right. Both epiphyses were 
rough, irregular, small and fragmented, but there was no variation in density. 

In reviewing the history of this case with the mother, it 
was learned that she had been told by her pediatrician shortly 
after the child was bom that it had “flat feet.” No recom- 
mendations were made for management or periodic examina- 
tions. As a result of a conference with a shoe clerk , the 
mother had kept leather arch supports in this child’s shoes 
ever since he first walked. Upon the advent of painful heels, 
the mother, believing the symptoms to be due to some mani- 
festation of the “flat feet,” decided to consult a physician for 
advice. 

Frequently children in the first or second year of hfe are 
described as having flatfoot. This conclusion is often errone- 
ously drawn from the flat appearance of the sole or from the 
footprint. The sole of the foot may appear flat as a result 
of the presence of soft tissue structures beneath the arch, and 
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by virtue of this same fact the footprint may be very broad, 
vet in either instance the arch may be well formed. Hliys . 
idans should be very careful about the loose application of 
the term “flatfoot” when referring to the condition of the feet 
in children. Such a diagnosis often sends anxious parents 
scurrying here and there hunting for the talisman that will 
cure the “flatfoot” that never existed. 

The little boy presented in this case was an extremely 
active child. He lived on the third floor of a budding and 
made about twenty trips up and down stairs daily. Such ac- 
tivity ce rtainl y calls for a lot of work from the Achilles tendon 
and its related structures such as the Achilles bursae, the 
periosteum and the epiphysis of the os calcis. It was im- 
portant in making the diagnosis in this case to consider several 
important conditions that might be responsible for the pain, 
such as irritation of the bursae in the region of the insertion 
of the Achilles tendon, inflammatory changes in the Achilles 
tendon arising out of strain or overuse, epiphysitis (apophys- 
itis) and periostitis, as well as pain from overuse of a slightly 
pronated foot. Bursitis is characterized by tenderness and 
swelling in the region of the bursae just anterior or posterior 
to the Achilles tendon near its insertion. Tenosynovitis is 
characterized by tenderness and swelling over the lower por- 
tion of the Achilles tendon. In this case there were no specific 
symptoms of bursitis or tenosynovitis. Because of the age of 
the child, the history of excessive activity of the Achilles ten- 
don, and the specific location of the tenderness and pain, a 
diagnosis of epiphyseal disturbance was made. 

Neither the pathology nor the etiology of epiphysitis is 
dear. Trauma has been explained as one of the probable 
causative factors. That assumption is reasonable inasmuch 
as the epiphysis is the seat of insertion of the powerful Achilles 
tendon. The diagnosis of epiphysitis by roentgenography in 
the early stages of ossification of the epiphysis is not so simple 
as might be adduced from a number of textbooks. Irregular- 
ities m the early normal ossification of the epiphysis can be 
quite easily confused with genuine, early, pathologic changes. 

Regardless of .the exact nature of the lesions about the 
bSh ‘ olTSUtf “ 116 "Stilt b f trauma, tie 
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mother reported tot the child had made no furtheTcto- 
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plaints. The rest period should be continued for one week 
to ten days and then if there is complete absence of symptoms 
of tenderness and pain the child may be allowed up a little 
each day with a felt pad % inch thick placed in the heel of 
the shoe to take some of the strain off the Achilles tendon. 
If more complete rest is indicated, as in cases of true epi- 
physitis, the foot may be immobilized in a plaster-of-paris cast 
extending from the toes to above the knee, with the foot in 
moderate equinus. After three weeks the knee may be mo- 
bilized by the removal of an upper section of the cast. The 
lower part of the cast extending from just below the knee to 
the toes should remain in place for another three weeks. Fol- 
lowing the complete removal of the cast there should be a 
gradual return to weight-bearing, the heel being protected by 
a felt pad in the shoe or adhesive strapping about the heel. 

METATARSOPHALANGEAL ARTHRITIS 

Case III. — Mrs. S. G., aged forty-three, weight 146 lbs., height S feet, 47! 
inches, came for advice because of pain of three years’ duration in the left 
great toe joint. The pain was confined to the first metatarsophalangeal joint, 
was present only on walking, and had become much worse the past three 
months. Lately she had noticed that there was a sore feeling in the region of 
this joint that persisted, especially after she had been on her feet a great deal- 
There was no history of injury. 

Physical examination of the foot revealed tenderness on pressure about 
the superior aspect of the joint and large, palpable irregularities about the 
distal end of the first metatarsal. The roentgenogram revealed a narrowing of 
the joint space at the first metatarsophalangeal joint, together with exostoses 
about the head of the metatarsal. 

This patient showed no arthritic manifestations or other 
symptoms of joint disturbance in any part of the body except 
the left foot. In disturbances such as this, arthritis, bursitis 
and gout must be differentiated. The patient with gout usu- 
ally gives a history of periodic acute attacks of pain which 
have no relation to weight-bearing. In the more chronic state 
there is considerable enlargement about the joint that can 
hardly be confused with bursitis or the hypertrophic changes 
of arthritis . Arthritis in the great toe joint may be a part of 
a general arthritis or a local condition in the foot. It fre- 
quently occurs in the great toe joint. A diagnosis of hyper- 
trophic arthritis was made in this case, based on the symptom s 
of pain brought on by use, limited motion and the *-ray 

findings. 4 . . . 

The most effective treatment for a painful arthritic joint 
is rest. If the range of motion in the joint is permanently 
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Tpstricted then the resumption of use that requires extension 
of the great toe joint at every step is bound to produce a re- 
currence of the pain and disability following a rest penod. 
Leering the height of the heel where a high heel has been 
vrom takes much of the strain off the joint and in itself maj 
be all that is required to bring about a marked aUenabon 0 
the symptoms. This was the result in the case presented here 
In other instances one may find it necessary to thicken the 
sole of the shoe by the insertion of a wedge in the sole beneath 
the great toe joint. In some cases this works perfectly , while 
in others it causes discomfort by shifting the weight too uiuch 
to the outer side of the foot. A very effective method of 
bringing about relief is by the insertion between the inner and 
outer sole of a strong flexible piece of steel 1 inch wide and 
long enough to reach from the center of the heel to the front 
end of the shoe. This is most successful in the low heel shoe 
and brings about relief because it protects the joint of the big 
toe from excessive dorsal flexion. When conservative meas- 
ures fail to bring about sufficient relief, surgical intervention 
becomes a necessity. 


MARKED SHORTNESS OR THE FIRST AND FOURTH METATARSAL 

BONES 

Case IT.—Mrs. E. B n aged fifty years, came in for treatment because of 
severe cratnpKke seizures in the region of the distal ends of the third and fourth 
metatarsals of the right foot This disturbance had been present for one month 
and had manifested itself in the form of brief attacks that* came on suddenly 
while walking. She mentioned that along with her pain there was a sensation 
in her foot of one bone cracking against another. She had had trouble with 
callosities an the ball of her foot for two to three years, but the distress from 
them was mSd compared to her more recent attacks of pain. She was 5 feet 
in height and weighed 132 pounds. 

On examination the patient’s feet were seen to be markedly clawlike. 
Plantar flexion was greatly limited in aB toes, but the limitation was most pro- 
nounced in the fourth and fifth toes. Inspection of the lower extremities in 
the standing position revealed a marked genu valgum. In this position the 
tourth and fifth toes did not come in contact with the floor. The first meta- 
tarsal segment^as very loose. Inspection of the soles of the feet revealed a 
callosty % inch m diameter beneath the distal ends of the second metatarsals. 
i i * P^ents ? 0CS ™ del y opposite the malleoli. The medial and 

Tj?*? fe F_ Ieet extended far over the borders of the soles of her 
h^ Eh0e5 *** Wgb. roentgenogram of 

Wkfn/rt ' ' , r \ Vea) ' d a sWking variation from the normal in the 

5ft* ^ ****»» moderately shortened and the 

JK £££%£ yypmhropic changes were present at the 

S tEd oi *■* metatarsal. The fourth meta- 

sbait and a lewntJ 3 baDg “ tre ^ nd >' showed unusual narrowing of the 
saait and a lessened normal density at the distal end. 



no 


WALTER R. FISCHER 


Shortness of the first metatarsal bone, as well as moderate 
variation in the forward projection of the other metatarsals, 
is a common occurrence. Extreme variations are not so com- 
mon but may occur as congenital deformities or as disturb- 
ances in ossification representing a developmental defect The 
short, loose first metatarsal segment and the short, inadequate 
fourth metatarsal have seriously interfered with the natural 
distribution of weight in this foot. Further evidence of this 
fact is demonstrated by the callosity beneath the distal end of 
the second metatarsal which projects the greatest distance 



Fig. 6 (Case IV). — Roentgenogram of right foot, showing extreme shortness of 
metatarsal IV and moderate shortness of metatarsal I. 

forward of all the metatarsals and thus carries an excess bur- 
den as the weight is thrown forward on the anterior part of 
the foot in walking. The hypermobility of first metatarsal 
segment and the hypertrophic changes at the proximal end of 
the first metatarsal can well explain the “cracking together 
sensation described by the patient. 

Morton in his book on the human foot explained the pain 
occurring in the third and fourth toes as due to irritation o 
the median plantar nerve by synovitis occurring at the prox- 
imal end of the second metatarsal when that bone has exces- 
sive weight thrown upon it. The shoe in this case, with its 
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high heel and extremely narrow sole, has been a very definite 
factor in bringing about the production of symptoms. In the 
first place, the raised heel throws more than a natural snare 
of the weight continuously forward on the anterior part of the 
foot; and this part of the foot, defective to begin with, must 
carry this extra burden and carry it on a surface that is much 
too narrow, thus allowing a still greater burden to be thrust 
forward on an already overloaded second metatarsal. 

Armed with a thorough understanding of the production 
of the pain or discomfort in this case, the treatment is obvious. 
A low, broad, stable heel not more than 1% inches high and a 
broad, thick though flexible sole (wide enough for all five 
metatarsals) are the essential requirements for the shoe. 



Fig. 7 .— Metatarsal bar and its effect on tie shank of the shoe when weight is 
borne upon the foot. 


Whwi the patient described here was supplied with such a pair 
ol shoes her symptoms were at once alleviated. Under such 
arcumstances she has now been comfortable for three years. 

. J ere B a recurrence of symptoms after a suitable 

m 1116 presence of an extreme variation 
in the lengths of the metatarsals, it may become necessary to 

P ! IC \ a p, "2 Stapes leather or hard feTSSfe the 

b os*r to S Z 
otod oo T.T' e metatarsal bar or strip of leather 

s assart 

A remew of the medical literature on the effects of marked 
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shortness of the first metatarsal reveals that in such cases the 
weight, when thrown forward on the anterior part of the foot, 
is excessive on the adjacent second metatarsal. There is a 
certain natural distribution of the weight over the metatarsal 
bones when the normal foot is in use in locomotion. When 
one of the metatarsals is unnaturally short it cannot possibly 
carry its allotment of weight and as a result its share of the 
burden is thrown upon the adjacent metatarsals. 

Whenever pain is present in the anterior part of the foot 
in the region of the anterior ends of the metatarsals, one must 
aim his attention at a study of the anatomy of this part of 
the foot as well as at the proportionate load it is carrying. In 
walk i ng, the weight streams forward from the heel through 
the tarsal bones and over the metatarsals, half of it passing 
over the first and second metatarsal bones. Often the first 
metatarsal bone is short, and then the long, projecting second 
metatarsal bears the bulk of the burden. In addition to being 
short, the first metatarsal segment is sometimes loose, thus 
interfering seriously with the stability of the median side of 
the foot. In such cases the bulk of the strain goes to the 
second metatarsal. This variation in the first metatarsal al- 
ters the distribution of the weight over the front part of the 
foot. In the presence of such anatomic variations, symptoms 
are brought about from excessive use, from the extra total 
burden of the obese individual, from the undue proportion of 
the natural weight thrown constantly forward on the anterior 
part of the foot when high-heel shoes are worn, and from in- 
flammatory changes following the long-continued strain on 
the metatarsophalangeal joints. 

NEGLECTED SPRAIN, EXCESSIVE WEIGHT AND A FATJLTT SHOE 

Case V, — Mrs. G. G*, aged fifty-four, school teacher , came for treatment 
because of pain near the astragaloscaphofd joint for ten months, pain in the 
left popliteal region, and swelling of the left foot. Her trouble began with an 
acute sprain of the left foot which occurred ten months prior to her arrival for 
treatment. She related that her left foot had been sore ever since the day 5he 
had sprained it. It became swollen and painful after walking or standing. 
There was little improvement since the onset of symptoms ten months before. 
She had received no treatment for the original sprain. 

This patient was 5 feet 5 inches tall and weighed t70 pounds . There was 
a point of tenderness on the sole of the left foot. Her second to fiy 3 
showed sharp ridges from compression in her shoes. She had two dentaur 
teeth. The roentgenogram of her left foot showed an accessory scaphoid wn 
and some very' slight hy^pertrophic changes at the distal end of the first me ^ 
tarsal and at the proximal margin of the navicular bone. Her shoe was 
wide-strapped suede slipper type, old and worn, with a small heel 2 inches ig • 
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and a shoe^ suggested arthritis, aggravated or 

The findmgs m this case sugg continuation of the 
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Fig. 8. — M three of the shoes shown art tht same shoe-size. Note the 
marked difference in the size of the inferior surfaces of the beds as depicted by 
the small figure to the right of each shoe. The uppermost shoe (the type worn 
in Case V) with its high slender heel affords little stability and increases the 
strain on the anterior part of the foot. 

lowed by early active use with sufficient support to protect the 
aSected structures. This woman had no initial rest or local 
treatment and no support. Instead, she subjected the injured 
foot to the same excessive duty of carrying 170 pounds and 
she continued to wear a shoe that lacked the most important 
elements, support and stability. In the presence of swelling 
and pain she earned on for ten months, until the symptoms 
became so severe that the possibility 7 of having to give up her 
occupation began to loom up prominently. 

VOL. 25— s 
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Disregarding the sprain, the symptoms here are those ex- 
perienced by thousands of persons su^ering from foot disturb- 
ances in middle life. In such persons the foot is in middle life, 
too, but little consideration is given to that fact by anyone 
until the advent of symptoms which compel attention. Indi- 
viduals who have hitherto been practically free from foot 
disturbances begin to have trouble because of excessive weight 
at a time when the burden should be lighter rather than heav- 
ier and also because the foot is required to function in a form 
of wearing apparel that neither affords enough room for the 
foot nor permits a fair and sensible distribution of weight. 
The etiologic factors in these cases are age, weight and shoes. 

These factors must be kept well in mind in the choice of 
treatment . Rest is prescribed, and an attempt is made to 
reduce the body weight. The distribution of weight over the 
foot is improved by ordering a suitable shoe. 

The patient portrayed in this case was directed to eradi- 
cate foci of infection such as the devitalized teeth, to reduce 
weight, to obtain a more natural distribution of the weight on 
the foot by wearing satisfactory shoes during working hours, 
and to take sufficient daily rest off the feet. She was co- 
operative, carried out the recommendations and within three 
weeks she had shown marked improvement. Her comments 
were that she felt much better , but she didn’t know for sure 
whether her improvement was due to the extraction of the 
teeth or to the new shoes. 


CONGENITAL DEFORMITY OF FIFTH TOES 

Case VI.— F. S., a nine-year-old boy, was brought for treatment because 
of a deformity of both fifth toes. The condition had been present since birth. 
Inspection showed the fifth toe in an almost transverse position overlapping the 
fourth toe of each foot. There was no complaint of pain in this case, but the 
parents were concerned because the superior position of the toe caused a 1° 
rub against the shoe. 


Treatment for such a condition as this should be begun 
shortly after birth. The attending obstetrician who manages 
the delivery of a child with a congenital deformity of this typo 
should always apprise the parents of the necessity of msti u 
mg treatment in the first weeks of life. When tre ^"J en . 
delayed it becomes difficult or impossible to correct th 
formity without resort to surgery. When one sees_ this WJ 
of toe in adults, the first expedient considered is usuaii) 
amputation, since the toe is absolutely useless. Sue 
cedure may seem safe and simple, but the thought of amp 
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tion 0 { even a small useless fifth toe causes some parents to 
retract in honor. L. A. Lantzounis described a phstw opera- 
tion on the capsule and periosteum at the metatarsophalangea 
joint for the conection of this deformity. Such a procedure 
certainly merits trial in preference to amputation. A simple 
plastic operation on the capsule of the metatarsophalangeal 
joint may suffice to maintain correction of the deformity. 


SPREADING FOOT "WITS ARTHRITIS 

Case VII.— Mrs. E. G., aged fifty-three, a housewife, came for relief be- 
cause of pain under the ball of the foot of two years’ duration, hammer toes 
for one year, bunions for ten years and a feeling of spreading between the toes 
for one month. ^ 

Examination revealed a spread-out foot excessively wide at the anterior 
region, with marked trilateral hallux valgus deformity. Sharp ridges were 
present at the margins of the toes. Both second toes were of the hammer type. 
Corns were present on the dorsum of the third, fourth and fifth toes of the 
left foot and on the second toe of the right foot. Callosities were present on 
the medial inferior border of both great tots and on the soles of the fett under 
the distal ends of the second metatarsals. 

The patient wore moderately pointed Oxfords, the heels of which were 
inches high, with ground-contact area of less than 2 square inches. Inside the 
shoes she had heavy steel arch supports which she had been wearing for the 
past year. Roentgenograms of the feet revealed definite productive (hyper- 
trophic) changes about both ends of the first metatarsals, with very wide- 
spreading or fanned-out metatarsals. This woman weighed 153 pounds and 
was 5 feet 5 inches tad. 


Here is a woman of middle life, a little overweight, who 
has had discomfort in the anterior part of the foot for at least 
two years. Her foot is of a spreading type and hypertrophic 
changes are plainly seen in the roentgenogram. There are 
certainly two things that can be responsible for the pain, 
namely the excess burden on the anterior part of a spreading 
type foot and the arthritis. The callosities are the confirma- 
tory signs of unnatural distribution of weight. The ridges on 
the toes represent the results of excessive lateral pressure from 
a too narrow anterior shoe compartment, along with an overly 
high heel that causes the foot to be forced down into the front 
of the shoe. It is true that this woman has bilateral hammer 
toe and hallux valgus deformities, but in the consideration of 
treatment these are secondary elements. Many such patients 
as this present themselves with their minds made up for an 
operation on the bunions and hammer toes, believing that only 
such measures will bring about relief. The better one is ac- 
quainted with the complicated etiology of hallux valgus, the 
less he will resort to surgery as an initial step when relief from 
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symptoms is the aim. After a little experience at securing 
relief by the use of simple fundamental conservative measures 
for patients with feet such as those described in this case, one 
begins to wonder if the cosmetic element has not been the 
biggest influencing factor on the decision to operate. In the 
many similar cases I have seen, failures in obtaining relief 
were few and far between when attention was given to the 
arthritis and to the establishment of a more natural distribu- 
tion of the weight on the foot. 

In this particular instance the treatment recommended 
was^ daily rest periods from 9 to 11 a. m. and from 2 to 4p. m., 
during which the patient was directed to be off her feet. Con- 
trast baths or whirlpool baths were ordered daily. The pa- 
tient was provided with shoes having big, broad heels 1% 
inches high and soles of a width that gave weight-bearing 
room to all metatarsals. The anterior compartment of the 
shoes was high enough to clear the toes and roomy enough to 
eliminate all squeezing. The shanks of the shoes were rigid 
but the front part of the soles was thick and flexible. The 
steel arch supports were discontinued. 

When the patient returned for a check-up three weeks 
later she reported that she had been very, very comfortable. 
Two weeks later at the second check-up she complained of 
tingling in the toes; this was attributed to the tight elastic 
band she had just recently placed about the insteps of her 
feet. At this conference she was provided with metatarsal 
bars % inch thick on the soles of the shoes. After a few days 
she reported that since the application of the metatarsal bars 
she had had prompt and complete relief from the last vestige 
of pain under the ball of the foot, including the tingling in 
the toes. Exactly one year later the patient returned because 
of an acute ankle sprain. At this time she reported that she 
had been very comfortable all through the year. 
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CONTROL OF PAIN IN CASES OF CANCER 

Gentlemen, the ten men and women you have just seen 
are very unfortunate individuals. . All of them will die within 
a year or two from cancer. In spite of this fact, the five who 
sat on the right side of the room appeared to be fairly cheerful 
and in good health. On the other hand, the five who sat on 
the left side of the room looked definitely unhappy, were in 
evident pain, and were emaciated. Why was there such a dif- 
ference between these two groups of doomed men and women? 
The answer is simply that the happy-looking individuals had 
excruciating pain but were recently given complete or almost 
complete relief of their pain. As soon as their suffering sub- 
sided their appetites improved, they have been sleeping better 
and they naturally have a better outlook on life. The sad, 
suffering individuals on the left side have not yet been relieved 
of their moTe or less constant, agonizing pain. 

Nearly all men and women who have inoperable carcinoma 
or a malignant condition which is too far advanced to yield 
to radiation therapy, sooner or later develop fairly constant, 
torturing pain. In some cases intensive radiation will relieve 
the pain temporarily, but after a while some special form of 
treatment must be given for the control of the pain. 

First we^ should ask ourselves why these unfortunate pa- 
tients invariabty suffer from pain if they live long enough. 
The answer is simply that almost any malignant process, as 
it grows and invades surrounding tissue, soon involves sensory 
nerves. Irritation of these nerves produces pain. Since this 
1S ip*® 0 * day night, the pain is more or less 

( Those °f.y°u who have seen patients who suffer 
vain pain from carcinoma know how pitiable these creatures 

The onl/hum^^v 61 ' f d ^ ^ are t0 fteir Emilies, 
v v umane thing for us to do as physicians is Erive 

much relief to these tortured individuals as possible^ The 
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most difficult group to relieve are those, both male and female, 
who suffer from cancer of the pelvic organs. 

The second question we should ask is, can we give relief 
from excruciating pain which is constant? The answer is de- 
cidedly yes. At the present time there are at least five fairly 
satisfactory ways in which pain can be relieved or prevented 
in cases _ of cancer. These are: (1) the use of opiates, (2) 
the administration of cobra venom, (3) intraspinal injection 
of alcohol, (4) sympathectomy and (5) cordotomy . 

OPIATES 

The simplest and most widely used method of relieving 
severe pain is to administer morphine, pantopon, codeine, 
dtlaudid or other opium derivative. These drugs are helpful 
for a while in all cases but sooner or later they become unsatis- 
factory. The reasons for their inadequacy are: (a) The pa- 
tient’s tolerance for the drugs increases enormously so that 
larger and larger doses must be given. This means a constant 
increase in cost of the drugs, until poor people cannot afford 
them. ( b ) In some individuals the drugs produce nausea and 
vomiting, (c) A few men and women become drug addicts 
and are then difficult to handle. 

Stroud 1 finds that in his experience dilaudid is more helpful 
in cancer than any other opiate. In order to obtain continu- 
ous relief of constant pain, the method of its administration 
is important. Dilaudid is rather rapidly absorbed and is 
quickly effective if given either by mouth or by hypodermic 
injection. Absorption is delayed when it is given by rectal 
suppository and consequently the action is more sustained. 
This is of distinct advantage in the administration of the bed- 
time dose. A simple dose gives relief for about three and 
one-half hours when given either hypodermically or by mouth. 
Hence, the best effects are obtained when the drug is given 
about every three hours. At bedtime the dose is doubled and 
given by suppository. 

COBRA VEKOM 

The first impetus to the use of cobra venom was given by 
Monaelesser, but Macht 2 deserves the credit for constantly 
calling attention to this substance as an analgesic. Macht’s 
experiments have proved that cobra venom , like opium and 
its principal alkaloid, morphine, relieves pain through its ac- 
tion on the higher centers of the brain. Hence, cobra venom 
like morphine may be given to relieve pain regardless of where 
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it is located in the body. The two drugs exhibit a marked 
difference, however, with regard to the time Sieves 

in their pharmacologic action. Whereas morphme re 
pain very I promptly, its effect wears off in a few hours. Cobra 
venom, ' oq 3 the other hand, does not induce analgesia rapidly. 

It is usually necessary to give an injection of the dnig on each 
of several successive days before the analgesic action is fully 
developed. The relief of pain effected by cobra venom, how- . 
ever, once it is induced, lasts much longer than that of mor- 
phine. Furthermore, the opium derivatives _ depress mental 
performance, whereas cobra venom definitely stimulates 
mental activity. 

The therapeutic doses of cobra venom produce no local 
anesthetic action either on the sensory or the motor nerve 
endings, or on the nerve fibers of the ascending or descending 
peripheral nervous system. 

The dose usually recommended is 5 mouse units, although 
Macht in a personal communication recently wrote me that he 
is going to recommend doses of 10 mouse units as the average 
therapeutic dose. One mouse unit is the quantity of cobra 
venom solution required to kill a white mouse weighing 22 
gm. within eighteen hours after intraperitoneal injection of 
the drug. 

It is best to begin with half the contents of an ampule, or 
2 Y 2 mouse units. On the following day a whole cubic centi- 
meter (5 mouse units) is injected. Similar doses of 5 or 10 
mouse units each are injected for several successive days until 
a definite analgesia is noted or a contraindication for the use 
of the drug^ is encountered. The latter is rare. Usually relief 
from pain is observed from the third to the seventh day after 
the beginning of the injections. If the patient does not re- 
spond after seven days, there is little likelihood that cobra 
venom will be of any help. 

Once analgesia has been established, the patient may usu- 
ally be kept comfortable with two or three injections of 5 

ZIZt each week - ™ s “ay be continued for many 
months. Re injections are given intramuscularly. There are 
very fevr local reactions such as infiltration and pain. 

°i ? atients > most of whom had can- 

Se b£ deta,e r " o! pain 10 P“ 

'’ ou c °bra veoom some- 
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Cobra venom is not expensive and it may be administered 
by the patient himself. There is no danger of habit formation, 
of increased tolerance or of toxicity of the drug, hence I would 
advise you to try cobra venom in some cases of hopeless malig- 
nancy associated with severe pain. One of the five treated 
patients whom you saw a little while ago was relieved of his 
pain by cobra venom. 

IWTRASPINAL INJECTIONS OF ALCOHOL 

A simple procedure used to relieve pain in a large group 
of cancer patients is the intraspinal (subarachnoid) injection 
of alcohol. This form of treatment was suggested by Dogli- 
otti 3 in 1930 and is based on Lugaro’s contention that the 
sensation of pain may be removed by a simple reduction in 
the number of peripheral sensory nerve fibers. For the pur- 
pose of decimating the peripheral nerve fibers in the posterior 
or sensory roots of the spinal cord, Dogliotti chose the sub- 
arachnoid space. Injection of alcohol in this region will pre- 
vent painful peripheral stimuli from reaching the medullary 
centers, even if the stimuli act at the level of the spinal 
ganglions, the intervertebral foramina or the spinal roots. 

1^ c began using intraspinal injections of alcohol for ex- 
cruciating pain associated with malignancy in the female pel- 
vis in 1934. In a series of well over 100 cases of Group III 
and Group IV carcinoma of the cervix, which is the most 
common cancer in women, complete relief has been obtained 
in about 75 per cent of the cases and partial relief in about 
10 per cent more. The relief usually lasts many months — in 
many cases until the patient dies from his or her cancer. The 
only patients with inoperable carcinoma of the cervix who are 
not suitable candidates for intraspinal alcohol injections are 
those who have pain in the kidney region and in the para- 
metrium due to stricture of the ureter associated with hydro- 
ureter and hydronephrosis. The technic of intraspinal 
(subarachnoid) injection of alcohol is simple, and it is quickly 
performed and with little discomfort. However, since there 
is a possibility that, in some cases, the spinal cord may be 
injured, this procedure should be used only for men and 
women who have cancer. 

The technic of the injection in cases of pelvic malignancy 
is as follows: No preliminary medication is given because we 
wish to observe the immediate effects of the injection. Most 
patients with advanced carcinoma of the pelvic organs have 
much more pain on one side than on the other. The patient 
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IS 


placed on the side opposite to that where most of the pam is 
present A pillow or pad is placed under the pelvis and side 
to elevate the sacral and lumbar portions of the spine, the 
back is arched as much as possible, the body is turned some- 
what ventrally, and the head is lowered slightly. By placing 
the patient in this attitude we raise the sacrolumbar region of 
the spine to the highest level and at the same time make the 
posterior or sensory nerve roots lie horizontally. The anterior 
or motor nerve roots come to lie in a plane ■which is usually 
out of reach of the alcohol. Even if the motor nerves are not 
removed from the field of the alcohol, as occurs in the cauda 
equina, they are not often affected because sensory nerves are 
more susceptible than motor fibers to the efiects of alcohol. 

Someone should hold the patient in the proper position. A 
weak solution of iodine or other antiseptic is applied over the 
lumbar and upper sacral regions. Injection is made in the 
second, third or (usually) fourth lumbar interspace. An 
ordinary lumbar puncture needle with a stylet is used. The 
needle is inserted into the desired interspace just as for an or- 
dinary lumbar puncture, and novocain is injected into the skin 
before inserting the needle. After the needle is in the sub- 
arachnoid space, as evidenced by the flow of spinal fluid, 0.75 
cc. of absolute or 95 per cent alcohol is injected into the cere- 
brospinal fluid. For this purpose it is best to use a tuberculin 
syringe in order to make sure that not more than 0.75 cc. of 
the solution is injected. Furthermore, the alcohol must be 
injected very slowly, drop by drop, allowing about two min- 
utes for the injection of the 0.75 cc. The alcohol rises imme- 
diately to surround the posterior roots because the specific 
gravity of alcohol is about 0.806, whereas that of the spinal 
fluid is 1.007 to 1.011. No attempt should be made to draw 
spinal fluid into the syringe to mix it with the alcohol; in fact, 
this is exactly what is not wanted. After the injection is made 
the needle is withdrawn and the puncture hole is covered with 
sterile gauze and adhesive. 

Before the injection is completed, the patient will complain 
tiiat the upper leg feels numb or hot, and that the leg cannot 

, m °r d : • Th * e num ^ 72ess Is almost routinely experienced 
alter the injection but disappears spontaneously after a few 
hours or few days in most instances. In spite of what the 
patient says concerning inability to move the leg, when he is 
requested to move it he will meet no difficulty. AtX tLI 

e pntient informs us of the numbness he also often tells us 
either voluntarily or in answer to our query, that the pain ha! 
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disappeared. The longer the patient is permitted to lie on 
the $ide, the better the results. Hence, the patient should be 
kept on the side for two hours after the injection, after which 
period he is permitted to get up and walk around. Sometimes 

TABULATION 

Outline tor Regional Alcoholic Pain Blocking* 


Organ involved. 

Type of block. 

Site of injection. 

Had 

Trigeminal block 

I, II, III divisions: 

(a) Terminal nerves 

(b) Subganglionlc block 

(c) Gasserian ganglion block 

Stellate ganglion 
sympathetic block 

(a) Paravertebral, between first and 
second ribs 

(b) Subarachnoid T 1-2. Especially 
Important Jn connection with 
trigeminal pain or neuralgia 

Neck 

Cervical plexus block 

Paravertebral 

Upper extremity 

Subarachnoid block 

T 2-3 

Exceptional, T 1-2 


Larynx 

Trachea 

Bronchi 

Lungs 

Heart f 


T 5-4 

Chest 

A orUf 

Esophagus f 

Subarachnoid block 

Upper port T 3-4 

Lower part T 6~9 


Pleura 


Entire T 6-7 or T 7-8 

Upper part T 3-4 

Lower part T B-9 


Aortaf 

Spleen 


T 5-6 

f 

Abdomen 

Stomachf 

Liver f 

Pancreast 

Small intestine! 

Subarachnoid block 

T 6-7 or T 7-8 


Colon f 


T 11-12 or T 12-L 1 

Ascending and transverse colon T 4-5 


Kidney -suprarenal gland 


T 11-12 

Pelvis 

Ovaries 

Testicles 

Uterus 

Tubes 

Ureters 

Seminal vestdes 

Prostate! 

Urethral 

Bladder} 

Subarachnoid block 

r 12-L 1 and L 4-5 

Rectum — anus 

I 

>4-5 

Lower extremity ‘ 

subarachnoid block 

1 

" 11-12 (Sympathetic) and L 1-2 
(somatic) 


(right And Ich) Injections sbovld be firen in thee cm. 
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a patient finds difficulty in getting up from a chair berate ffis 
ff le 2 is asleep 31 In other instances the leg feels Heavy 
the S patient experiences some trouble in vralking ^P ^ epS ^' 
cause the knee flexes readily. These sensaUons usually wear 
o5 in a few hours, although m some patients they last a num 

Nearly all of the patients who are ambulatory, may. be 
permitted to go home within three hours after the injection. 

No ill effects will be observed from this procedure It is per- 
haps best, however, to keep a patient in a hospital for twenty- 
four hours after an injection. I should like to emphasise that 
the intraspinal injection of alcohol may easily be earned out 
in a patient’s home. This is important to remember because 
many individuals with cancer are bedridden at home and there 
is no need to subject them to the inconveniences and expense 
of transportation to a physician’s office or a hospital. 

If the patient has pain on both sides, an injection is made 
a week later with the patient lying on the opposite side. The 
same amount of alcohol is injected. 

The site oj injection depends upon the organ or organs 
which are involved. The accompanying tabulation is adapted • 
from an excellent article on this subject by Stem. 6 

Three of the cheerful patients you saw this morning had 
been dramatically relieved of their pain by means of intra- 
spinal alcohol injections. 

SYMPATHECTOMY 

The operation known as sympathectomy or neurectomy 
consists in the removal of portions of the sympathetic nervous 
system in order to interrupt the pathway of pain sensation. 
There is no harm in removing segments of this part of the 
nervous system. It is of course a much more extensive pro- 
cedure than intraspinal alcohol injection because it usually 
requires a laparotomy and a fair amount of manipulation. In 
cases ot pelvic malignancy the operation will yield almost per- 

vi k restricte d to patients who have pain in the 

middle of the lower abdomen, pain low in the back, rectal 
tenesmus, pain m the bladder and pain associated with vesico- 
vaginal and rectovaginal fistulas. The operation is useless 
however, for patients in whom the pain is due to compression 
ol motor nerve roots by carcinoma, or involved lymph nodes 
or pain due to distant metastases. 

f n The te Sj ltuc of P elvic sympathectomy which I 7 use is as 
ollows: Since many of the patients who should be subjected 
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to this type of operation are poor surgical risks, it is best to 
open the abdomen under direct infiltration anesthesia. This 
is a very simple procedure and requires only a few minutes. 
The rest of the operation may readily be performed under a 
short ethylene or vinethene anesthesia or even under infiltration 
anesthesia. The patient is placed in the Trendelenburg posi- 
tion after a midline incision has been made from the umbilicus 
downward toward the pubis for from 10 to 12 cm. After the 
peritoneal cavity is opened, the small intestine is packed off 
and the sigmoid and rectum are pushed to the left side and 
held there with a wide retractor. The region of the lower two 
lumbar vertebrae and the upper part of the sacrum is exposed 
to view. In thin individuals, it is possible in some cases to 
see the presacral nerve immediately beneath the peritoneum. 
Whether or not the nerve is seen, the parietal peritoneum 
above and in the middle of the sacral promontory is elevated 
and incised with scissors. This incision is extended upward 
for about 4 or 5 cm. and for a similar distance down along 
the sacrum. When the peritoneal flaps are pulled aside, a 
fibrocellular connective tissue layer will be exposed, covered 
by more or less adipose tissue. This tissue can easily be sep- 
arated from the peritoneum and the lower end of the aorta 
without danger. It is in this layer that the presacral nerve 
lies. With an aneurysm needle the tissue is elevated at the 
bifurcation of the aorta and the dissection is carried to a still 
higher level. As this is done, it will be found that in most 
instances the tissue spreads out triangularly. The middle sa- 
cral artery should be pushed away from the nerve, but if it is 
injured it can readily be ligated. 

After the dissection is carried as high as it is desirable to 
go, the layer of nerve tissue is separated from the underlying 
tissue down past the sacral promontory into the pelvic cavity. 

In this region the plexus has divided into two hypogastric 
nerves; hence it is necessary to dissect one of these nerves at 
a time. At least 2 or 3 cm. of each hypogastric nerve should 
be resected in addition to 4 or more centimeters of the superior 
hypogastric and the intermesenteric plexuses. ^The fibrous tis- 
sue layer, which contains the hypogastric nerves, is much more 
resistant than that which contains the presacral nerve. As the 
dissection is carried out, nerve filaments projecting outward 
will be encountered. These should be followed as far laterally 
as possible before they are cut. In most instances, ganglions 
will be included in the resection^ The dissected tissue should 
preferably be removed in one piece. It is not necessary or 



CONTROL OB PAIN IN CASES OF CANCER I2 5 

advisable to ligate the ptesacral nerve or the hypogastric 
nerves before cutting them, because the only blood vessels in 
intimate contact with them are insignificant vasa nervorum. 
Very rarely does one encounter bleeding that requires more 
than simple temporary pressure to check it. (When the meso- 
sigmoid is very short, care must be exercised to avoid mjury 
to the inferior mesenteric vessels.) Alter the nerve is re- 
sected, the posterior parietal peritoneum is sutured with plain 
catgut and the abdominal wall is closed in the customary way. 
Since the patients with inoperable carcinomas are usually 
cachectic apd exhibit poor wound healing, it is advisable to 
use silkworm gut or other permanent suture material to aid 
in the closure of the abdominal wall in such cases. 

One of the relieved patients you saw this morning had 
undergone pelvic sympathectomy. 

CORDOTOMY 

In 1904 Spider 8 arrived at the conclusion that pain-con- 
ducting fibers from the extremities and the trunk pass upward 
to the brain in the spinal cord by way of tbe anterolateral col- 
umns. In 1912 this contention was verified by Martin 5 * who 
sectioned the anterolateral spinal tracts and thereby com- 
pletely abolished the appreciation of painful stimuli in all the 
skin segments below the point of section. Frazier 10 developed 
the technic of cordotomy as it is generally practiced today. 

Pain in any area below the ensiform, regardless of whether 
it is unilateral or bilateral, can be relieved by cordotomy. Ac- 
cording to Grant, 11 this operation has three distinct advantages 
over other methods of relieving pain. First, since in the an- 
terolateral columns of the spinal cord the pain fibers are com- 
pactly collected,, a section there produces the largest possible 
area of anesthesia. Secondly, pain and temperature sensations 
alone are obliterated without involvement of touch or position 
sense, and hence the usefulness of the lower limbs is not im- 
paired. Lastly, the operation requires only a small lamina, 
tomy and is therefore much less exhausting than other 
operations.. However, cordotomy has the disadvantage that 
Svl^ 05100 , “i* 6 cord k accurately placed, the pain 
£ damaoS relieved or the motor pathways may 

d ; TeSUlUng “ pa^ysis Of the legs and interference 

mtio? ' A ” 0th , er ^advantage is that this op- 
eration must be performed only by a neurosurgeon or a ran 
eral surgeon who has had considerable expenS 8 
y e combined use of gas and oxygen anesthesia, with 
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novocain, one may cut the pain tracts under local anesthesia 
and determine with accuracy the level of loss of pain sensation 
by sensory tests carried out during the operation. The point 
of election for performing cordotomy is the fourth thoracic 
spinal segment, lying beneath the tip of the second and the 
body of the third thoracic vertebrae. At this level the cord 
is readily accessible. Grant 11 performed cordotomy in twenty- 
five cases of the pelvic type and obtained complete relief in 
twenty-one cases and partial relief in four. The mortality was 
10 per cent. 

Grant’s technic is as follows: 


The day before the operation Is to be performed, the patient is placed in 
the prone position and is rehearsed in the tests for pain sensation, especial 
emphasis being placed upon the differentiation between pain and touch. The 
surgical procedure consists in the removal of the appropriate lamina under gas 
oxygen anesthesia and novocain infiltration. The bony edge of the vertebral 
canal on the side of the tract section should be cut well back for easier manipu- 
lation of the cord. The dura is opened and the point selected at which the 
anterolateral column is to be incised. A dentate ligament is grasped in a 
mosquito hemostat and the cord rotated posterolatcraffy. If a posterior root 
crosses the field, it is ligated, cut and retracted. The wound edges are now 
carefully packed with sheets of cottonoid saturated in Yi per cent novocain. 
By this means perfect local anesthesia Is obtained and the patient’s attention is 
not distracted from the subsequent tests by pain in the operative field. The 
gas oxygen anesthesia is now stopped. The lower extremity upon the side to 
which the p2in is referred is exposed for the testing of sensation. Time is 
allowed for the patient to recover entirely from the anesthesia, until replies to 
tests for pain sensation in the legs and feet are prompt and accurate. The cord 
is now rotated by traction on the dentate ligament and a very superficial in- 
cision made, barely sufficient to cut the pia, from Just anterior to the attach- 
ment of the dentate forward to the lip of the anterior median fissure. Section 
of the pain tracts in the cord is not productive of pain stimuli, and may be 
done upon the conscious patient without causing distress. 

“After this initial incision has been made, loss of pain sensation in the 
limb is determined. Usually after this first shallow section, pain stimuli about 
the foot and ankle are abolished. The incision is now deepened, care being 
taken never to extend it posteriorly beyond the attachment of the dentate 
ligament. With each fncrease in the depth of the section, sensation is tested. 
The level of anesthesia to pain can be raised from the ankle to the knee, to 
midthigh, to Poupart's ligament, to the iliac crest, to the umbilicus and if 
necessary to the ensiform. But if the pain is referred to the perineum and 
down the leg, it is not necessary' to push the sensory' loss above the iliac crest. 

In this way, just suffident pain fibers are cut to affect the necessary relief and 
little or no chance is taken of damaging the pyramidal tract. Furthermore, the 
muscular power of the leg upon the same side as the inos.on into the J»rd 
may readily be tested to determine whether or not motor pathways are being 

involved^ of the pain indicates the necessity for a bilateral cor- 

dotomy precisely the same procedure is carried out on both side of the cord. 

1 1 ° is important, however, not to cut both anterolateral tracts at the same level. 
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as occasion dmands” 


OTHER MEANS OP RELIEVING THE PAIN OF CANCER 

Undoubtedly you all have read about Fay's use of refrig- 
eration for the control of pain in cancer cases, since lay maga- 
zines and newspapers recently devoted 'considerable space to 
thk revolutionary form of treatment. Fay and Henny de- 
vised special apparatus to modify the local temperature m and 
about the area of carcinoma, over extended periods of time. 
They found that following local refrigeration there was 
prompt and gratifying relief of pain. Likewise, there was 
improvement in the patient’s general physical state with gain 
in weight This method is particularly advocated for the 
hopeless and far advanced cases of metastatic malignancy 
where pain is a prominent symptom. 

Smith and Fay 13 more recently treated patients afflicted 
with hopeless and terminal stages of malignancy who pre- 
sented themselves for relief of pain by hibernation. These 
authors subjected patients to reductions of body temperature 
ranging from 74° to 90° F. Previously it was believed that 
prolonged reduction of temperature below 94° or 95° F. was 
inevitably fatal. However, Fay and Smith maintained pa- 
tients for from five to eight days at temperature levels in the 
80’s and found that this treatment brought about relief of 
pain for periods varying from a few days to five months. 
Furthermore, regressive changes in young embryonal cells, 
particularly in carcinoma, took place as a result of the ther- 
apy. The authors believe that the lowered physiologic activity 
due to the low temperature interferes with the metabolism of 
“ es . e . c ® 1 }?- Gerster 11 and his associates investigated the "ar- 
cial hibernation treatment” or “crymotherapy,” and found 
that in eleven out of seventeen cases of intractable pain due 
to carcinoma, there was sufficient alleviation of pain to ob- 
viate the necessity of administering narcotics for variable 
periods. Eventually pain recurred in all cases, in some as 
early as twenty-four hours after treatments were discontinued. 
This form of treatment is entirely too new to pass any judg- 

rievoi f 0 f'risk ^ ^ mUSt '^ S0 remem her that refrigeration is not 


Another method advocated by Thurz 15 for the relief of 
is the intravenous injection of a 33 
per cent ethyl alcohol solution. This is made of one part alco- 
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hol and two parts physiologic saline solution. One cc. per kilo 
(2.2 lbs.) is given every third day. The solution must be 
administered slowly, 30 to 40 drops per minute. The total 
amount given is increased as the patient’s tolerance increases, 
until it reaches between 400 and 600 cc. at one time. A small 
amount of saline solution must be injected before the alcohol 
is used and also to wash out the needle before it is withdrawn. 
This is to avoid pain and damage to the skin by the alcohol. 
Thurz believes the alcohol has a direct effect on the cancer. 

In some cases radiation therapy in the form of deep roent- 
gen ray treatment or radium will definitely relieve the pain 
of cancer. However, most of the patients who have persistent 
pain due to carcinoma have already been given all the radia- 
tion therapy they dare receive. 

Behan 10 recommended the use of calcium gluconate intra- 
venously, intramuscularly and by mouth to relieve the pain of 
cancer. The dose by mouth is 2 gm. three times a day. Cod 
liver oil, one teaspoonful three times a day, should be given to 
stimulate the activity of the calcium. The latter acts directly 
on the sensory receptors and thus reduces pain. 


In conclusion may I urge all of you to give some thought 
to the problem of relieving pain of cancer. Victims of incur- 
able cancer have a sad enough time waiting for death to relieve 
them. As physicians we must do all in our power to prevent 
these unfortunate individuals from being tortured physically 
as well as mentally. 
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THE TREATMENT OF HYPERTENSION 

Treatment is always a difficult matter to write or talk 
about. It involves not only the science but the art of medi- 
cine. It is a most individual and personal problem, both from 
the patient’s and physician’s viewpoint It must be predicated 
on accurate diagnosis, which in turn is the result of careful, 
painstaking study and analysis. It must be modern and 
abreast of the times, at the same time encompassing all the 
important valid methods and measures of the accumulated 
wisdom of our predecessors. It should be individualized to 
fit the particular patient, not only the disease from which he 
suffers. It must be elastic and resourceful, as the clinical and 
individual problem varies from hour to hour and from day to 
day. It should be directed to an attempt to modify the under- 
lying disease process as well as the distressing symptoms and 
subjective complaints; it should encompass the patient’s 
whole mental and emotional state and his reaction to his own 
illness. It involves the ‘handling” of the patient’s family, 
friends, and business associates, and often giving advice con- 
cerning familial, economic and social problems: truly a task 
of major difficulty and importance but one well worth doing! 

In this clinic I propose to discuss very briefly a few of the 
more outstanding historical milestones in our present-day 
concept of arterial hypertension; experimental hypertension; 
classification; the treatment of hypertension ffi general and 
its more important complications; and present a few repre- 
sentative clinical cases illustrative of some of the more usual 
types of hypertension met with in daily medical practice. 


JXIOIUKICAL 


wmS 1 fl? kS."^ 8H>. Mttog the increased resistance 
which the arteries of diseased kidneys offered to iniection is 

?*** "to being tie firX to appredate “e ?da 
tionshipof cardiac hypertrophy to renal conditions and pos- 
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sibly to arterial hypertension (Fishberg). Toynbee (1846) 
“showed that in the contracted kidney, the small arteries were 
thickened and narrowed, thereby accounting for the difficulty 
that Bright encountered in injecting such organs” (Fishberg). 
In 1858 Johnson found that thickening of the small arteries 
in Bright’s disease is not confined to the kidney, but is also 
present in the arterioles of other organs, a finding which Keith 
has in recent years abundantly confirmed. Huchard and 
Allbutt advanced the theory that hypertension due to general- 
ized vasoconstriction is the primary manifestation and the 
organic vascular disease a consequence of this condition 
(Goldblatt). The Heidelberg clinician, Ludolf Krehl (1913), 
Insisted on the importance of disease of the blood vessels gen- 
erally as the cause of increased blood pressure, while the Ger- 
man pathologist Fahr (1914), emphasized the importance of 
these arteriosclerotic vascular changes in the renal arteries 
themselves. 

I recall vividly the great Huchard of Paris, at the Inter- 
national Congress at Budapest in the late summer of 1909, 
speaking on the cause of arteriosclerosis. Romberg of Tu- 
bingen, Schlesinger of Vienna, Koranyi of Budapest, Thayer 
of Baltimore and many others participated. As a young 
graduate medical student I had the privilege of listening in, 
while presenting a r6sum6 of my own work on atherosclerosis 
of the gastric vessels. Romberg’s discussion of Huchard’s 
paper was particularly enlightening. For the most part they 
were in accord, both emphasizing that hypertension was the 
precursor of arteriosclerosis. Romberg, however, pointed out 
the frequency of arteriosclerosis with normal or low pressures, 
concluding that hypertension does not necessarily belong to the 
picture of arteriosclerosis. With his assistants, Hasenfeld and 
Hirsch, he emphasized the frequent association of high grade 
sclerosis of the splanchnic arteries and of the thoracic aorta, 
and the slight, often clinically not demonstrable hypertrophy 
of the left ventricle. He formulated, as did Huchard, the 
determining influence of renal function for the development 
of hypertension, thus paralleling the views of Bright and Fahr 
and foreshadowing the modem work of Goldblatt and others. 

In Senator’s classic “Disease of the Kidney” (1902), little 
mention of blood pressure is found other than a brief note re- 
garding “increased pressure in the aortic system ” In con- 
trast, Litchwitz (1921) in “The Practice of Kidney Diseases " 
gives a most complete modem presentation of essential hyper- 
tension, “primary arteriosclerotic nephrosclerosis,” a synonym 
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tn Vakr’s “red granular kidney,” and the “genuine contracted 
l^nev nf the Dathologists” Litchwitz and Fahr both portray 
asplmdid etiologic and clinical picture of es S enUalhjgrten- 

sion as we know it for the most part today. Fahr discusses 
mder etiology such factors as age, heredity, ovemutntion, 
alcohol, tobacco, gout, diabetes and ^der s>miptomatolo^ 
the heart, kidney, uremia, the blood, the retina, and vascular 
symptoms. Litchwitz emphasizes the importance of the pa- 
tient’s psyche, and of various affective disturbances, vasomotor 
irritability, the relation to migraine and epilepsy, social equiva- 
lents of frustrations 3 sorrow, urgency of the times, the rela- 
tionship to angiospastic situations, treatment, etc. 


experimental hypertension 

While various investigators had previously attempted to 
produce experimental hypertension in various ways, it re- 
mained for Harry Goldblatt to offer clear evidence of the pro- 
duction of persistent hypertension by placing specially devised 
silver clamps about the main arteries of one or both kidneys, 
thus producing varying degrees of renal ischemia. Starting 
work in 1928, he first published his results in 1932. A com- 
plete summary of his investigations may be found in the Har- 
vey Lectures for May 19, 1938, entitled “Experimental Hyper- 
tension Induced by Renal Ischemia.” 

Much water has gone over the dam since these beginning 
experiments of Goldblatt. Experimental and clinical investi- 
gators from this country and abroad have attempted to vali- 
date or amplify GoldblatPs hypothesis. Among these workers 
may be mentioned Page, Keith, Schroeder, Steele, Katz, Leiter, 
Oppenheimer, Harrison, Weiss, Prinzmetal, Alving, Christian 
and many others. For the most part Goldblatt’s conclusions 
have been amply confirmed. There is considerable difference 
of opinion, however, as to their clinical application. 

Hoping to establish further a causal clinical relationship 
between the kidney and hypertension, as well as to direct in- 
telligent therapeutic aid to the patient, Schroeder and Fish 
advised nephrectomy in seven patients exhibiting arterial 
hypertension with organic renal disease. Their results were 
as follows: 4 


aDd tW ° aw** ^proved, but aH remain 
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CLASSIFICATION 

It is becoming increasingly clear, particularly in the past 
decade, that arterial hypertension per se is not a disease sui 
generis,, but rather a symptom or symptom-complex which 
occurs in a large variety of disorders. In this sense hyper- 
tension may be considered as secondary; that is to say, hyper- 
tension secondary to or accompanying some well understood 
primary disease process. Likewise the group known up to 
now. as essential hypertension, implying a primary or idio- 
pathic hypertension (“self-existing; having no obvious ex- 
ternal exciting cause”), has become increasingly smaller as 
the underlying disease processes responsible for them have 
become known. In fact, one may predict with fair assurance 
that within the next decade or so most, if not all, the cases of 
so-called “essential” hypertension will be shown to be sec- 
ondary in nature and the causative disease proven. Even now 
each case of clinical hypertension should be scrutinized with 
all possible care and with all modern diagnostic procedures to 
the end that the probable cause of the hypertension be dis- 
covered. For this purpose it is desirable that the now known 
causes of hypertension be understood and that a working 
classification of hypertension be made available. 

Keith in 1927 divided his cases of hypertension into three 
groups: benign, severe benign and malignant. Four years 
later, based largely on histologic study of the arterioles from 
biopsy materia], he classified his cases into five groups: chronic 
glomerulonephritis ( Group I), and diffuse arterial disease 
(i Groups II, III, IV and V), depending on the degree and 
severity of the vascular process. In 1939 he still further de- 
fined his classification as diffuse arteriolar disease with hyper- 
tension, Groups I, II, III and IV. 

With increasing study and knowledge of arterial hyper- 
tension, other organs or groups of organs other than blood 
vessels and kidneys are known to be associated with this find- 
ing, and all may be grouped under the four systems: genito- 
urinary, nervous, endocrine and vascular. Schroeder and 
Steele have offered the most comprehensive classification that 
I have seen and, with their permission, I have the privilege 
of reproducing their “Table of Classification of Hypertension" 
(Tabulation). 

This classification of Schroeder and Steele merits careful 
and prolonged study, together with an understanding of th.c 
experimental and clinical work which has led up to its organi- 
zation. With a thorough understanding of these many van- 
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eties of disease which may produce hypertension, or with 
which hypertension is associated, and with its application to 
the analysis of the individual case, one should be intellectually 
at least well oriented in the modern approach to the diagnosis 
and treatment of “essential” hypertension. 


TREATMENT 

As may be inferred from the foregoing, the treatment of 
the individual case of hypertension must be preceded by a 
most careful analytic study as to its cause. It is obvious that 
the treatment of hypertension per sc > without the most careful 
diagnostic procedures to rule out certain very obvious path- 
ology, may result quite unfortunately. For example, if one 
attempts to treat the symptom hypertension without a clear 
understanding or analysis of its cause (so far as that is pos- 
sible today)) one may overlook such definite and serious 
pathology as chronic glomerulonephritis, chronic solitary or 
bilateral pyelonephritis, Cushing’s syndrome, suprarenal 
tumor, coarctation of the aorta, polycystic disease of the kid- 
neys and many others, so that, in the remarks to follow, it is 
assumed that these preliminary diagnostic procedures have 
been carried out, and one is more or less thrown back on the 
necessity of advising whatever measures are available and 
necessary for the treatment of the hypertension itself. 

Rather than attempt to cover completely the entire field 
of the therapy of hypertension in detail, which has been done 
so many times by so many more competent men than myself, 

I should like to refer you to Fishberg’s book on Hypertension, 
particularly the chapter on treatment, wherein, in the greatest 
detail, are found most of the suggestions which I shall mention 
briefly in this clinic. 

The treatment of hypertension is one of the many unsatis- 
factory chapters in therapeutics , mainly perhaps because the 
fundamental causes of hypertension are still so obscure. The 
methods advised may or may not lower the blood pressure and 
may or may not benefit the patient. It is evident, of course, 
that attempts simply to lower the blood pressure are merely 
treating hypertension as a symptom and not its causative 

disease. . , , . , 

Fear of Hypertension. — From a clinical standpoint 

perhaps one of the most valuable contributions the physician 
can make, at least to many patients with high blood pressure, 
is to relieve their fear of hypertension. Because of a life 
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;e examination or some other type of health ^fwood 
tion, or quite accidentally, the patient has been tdd h* blood 
oressure is slightly or greatly elevated, with the result that 
he is immediately confused, _ excited and anxious, thus making 

his blood pressure go still higher. . 

One of the really successful results the physician can ac- 
complish in such a situation is to explain to the patient care- 
fully and soundly what hypertension is and is not, how benign 
it may be for many many ynars, how unimportant the actual 
level of the blood pressure is, and for the most how safely this 
slight increase in pressure can be ignored, only holding to 
certain simple and common sense rules of living and working. 
Many persons with simple benign essential hypertension not 
only need no medical care or treatment (other than perhaps 
thk reassurance), but are better oS without treatment. Per- 
sons having no symptoms except the objective finding of in- 
creased blood pressure should not be treated, assuming that 
the cause of the increased pressure cannot be found. In the 
event that anxiety and fear have caused great distress, various 
attempts with mental hygiene, psychotherapy, suggestion, etc., 
should be made, even at times the calling in of a psychiatrist 
or psychoanalyst in the event a true anxiety neurosis has de- 
veloped* 

Occupation. — Apart from extremely strenuous occupa- 
tions involving severe physical activity, there is probably no 
need to change radically the patient’s occupation. If it is 
discovered that the patient’s work involves long hours of 
mental or emotional strain, perhaps the type of strain seen 
frequently in business and professional men, there should be 
some diminution if possible in the degree of these burdens. 
Frequent and increasingly prolonged vacations, if they can be 
taken with pleasure and contentment, are often helpful, but in 
the consideration of such holidays the question of climate, alti- 
tude, heat and cold are all to be considered. For the most 
part rest rather than strenuous activity is desirable. It is com- 
mon knowledge, of course, how well many hypertensive pa- 
tients do in the southern subtropical climates (Florida, for ex- 
ample). Exercise should be moderate and should always be 
fatigue m pataent ’ s abffit y 1° carry on without undue 
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. reference to diet, there should be perhaps some 

slight protein restriction to only once daily, moderate restric- 
tion in the use of salt (except in definite cardiac failure), and 
no severe restriction in fluid intake (except in heart failure). 
It has been said that the ingestion of very large quantities of 
fluids can elevate the blood pressure, but this I have never 
seen. 

Perhaps more important than the type of food is the 
quantity. Particularly in obese individuals some definite food 
restriction, advice to eat sparingly without gaining further 
weight and restricting food to the necessary calories, is de- 
sirable. If there are no other reasons for restriction I have 
found no objection to the use of alcohol in moderate quantities. 
The same I feel is true of tobacco. Its use should perhaps be 
sparing and, of course, stopped entirely in the presence of 
tobacco angina or Buerger’s disease. Some general advice as 
to moderation in the use of coffee and tea is indicated and, of 
course, they should be interdicted entirely if there is clear evi- 
dence that one or the other causes definite symptoms, such as 
the isolated case of coffee angina. 

The markedly obese should certainly reduce. It is well 
recognized by all of us that not infrequently the loss of 10 or 
20 pounds is accompanied by a varying drop in blood pres- 
sure. The necessity for reduction in the obese is particularly 
urgent in cardiacs and should be accomplished by reduction in 
calories (rather than by strenuous exercise, baths, and drugs). 
The administration of thyroid substance may be considered 
and if the patient’s basal metabolic rate is low and the heart 
not rapid, may be cautiously administered. 

In summary, then, moderation in all things, mental and 
physical rest, freedom from emotional excitement, pressure, 
strain, undue fatigue, and hurry are the major objectives in 
the treatment of hypertension. 

Drugs. — Many drugs over many years have been sug- 
gested for the treatment of hypertension, but with the excep- 
tion of the mild sedatives, such as bromides, barbiturates, 
chloral, etc., I personally have never seen any striking results 
from them. The diuretics, calcium, sulfocyanates, etc., are 
not valuable and the latter I believe at times may be harmful. 
The older clinicians used the iodides, and at times it has 
seemed to me that the occasional patient has been benefited. 
Other drugs, such as benzyl benzoate, watermelon seed, radium 
chloride, injections of 1 per cent sulfur in oil, and parenteral 
protein injection (Fishberg), are all valueless. 
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In recent years, particularly for the hypertension whi<* 
often develops in obee women about the time of the meno- 
^ZVrtZheraPy in the form of various estrogenic sub- 
stanch has met with some success I personally have seen no 
beneficial results from their use. The same I ^ bolds ^i 
of liver therapy, pancreatic preparations, physiotherapy, vene 
sLuhn, etc., S of which have been advised and used by many 


mei Many of these points will be emphasized and defined more 
dearly in the treatment of the individual patient which I now 
plan to discuss. These suggestions are simply offered as a 
general guide which may be followed as indicated. 

Treatment of the specific complications of hypertension 
perhaps is more important than these general measures. 
This, of course, refers to the complications of the heart, the 
central nervous system and the vascular system. These like- 
wise will be discussed in the individual case. 


PRESENTATION of cases 


Coie /. " EsscntiaV 9 Hypertension Associated ivith Obstruction of the 
Right Ureter and Right Kidney Pelvis , — Mr. A. S n a railroad daim adjustor, 
fifty years of age, first consulted me in October, 1935, for lc high blood pressure 
of three months’ standing.” This had been an accidental finding about three 
months before, at which time there was reported a systolic pressure of 245 mm. 
Hg. There were no subjective complaints of any nature, but notwithstanding, 
the patient was put to bed for the nest two months. He was given digitalis 
tablets which he took continually up to the time I saw him. In addition, he 
was given a watermelon seed preparation. In spite of two months’ bed rest 
and drug therapy, his blood pressure remained unchanged at 240. There were 
no headaches, dimness, blurring of vision, dyspnea, cough, or pain of any kind. 
AH his teeth had been extracted for relief of the high blood pressure. TPs 
appetite was good and he slept well. Ten years ago a life insurance examina- 
tion showed bis blood pressure to be normal. He uses no liquor, drinks coSee 
twice dally, and uses tobacco moderately. Of three brothers, two have high 
blood pressure, the older and younger. 

Examination rtvealed a systolic pressure of 260 and a diastolic of 130, pulse 
UO. His heart was slightly enlarged to the left, the left border being a finger- 
breadth outside of the left nipple. The heart was rapid and regular but with a 
presystolk gahop. 


This patient has remained under observation ever since and has been seen 
occasionally for reassurance and a general physical check up. His last visit 
was in June, 1940, at which time my associate, Dr. Morris Lev, found his 
Hood pmsure to be 250/140, hi, pulse 112. Because of bis anmety and in- 
sistena that something be done for his hypertension, which except for his own 
kim no inconvenience, various simple measures were 
tned, ah to no avail. On various occasions he was placed on sodium suttocyak 

nJk - f 10d)deS ’ aroino Pk>’^, phenobarbetal, etc, bis systolic 

pressure remammg irom 210 to 270 and the diastolic from 110 to 160 In 
Novembrr, 1939, svlth no complaints and with a blood pressure of 260/160, I 
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thought I caught a pulsus altemans. The electrocardiogram showed nothing 
but a left ventricular preponderance with some slight slurring of the QRS 
complex. 

From 1935 to 1938 we considered that this patient suf- 
fered from “essential” hypertension. On September 17, 1938, 
because of a sudden attack of abdominal and right lower back 
pain and hematuria, he was hospitalized and x-rays of the 
urinary tract with intravenous and retrograde pyelograms 
made. Dr. Alfred E. Jones, who saw him in consultation, be- 
lieved he showed definite obstructive changes in the right 
ureter and right renal pelvis with obstruction of the lower 
third of the right ureter, caused either by stricture or a radio- 
lucent stone. The obstruction in the right ureter was over- 
come with a No. 6 F. catheter and the ureter dilated. From 
that time on no further symptoms from the urinary tract have 
developed. 

However, in view of the recent work outlined above it is 
possible that this obstruction of the right ureter and right 
renal pelvis is responsible either partly or wholly for his hyper- 
tension, and since that time up to the present we have con- 
sidered the indications and the possibility of surgical inter- 
ference. But because our present knowledge is not definite 
enough in my opinion to conclude that the trouble in the right 
urinary tract is causative for this hypertension, I have not had 
the courage to advise surgical interference. It may be, if he 
has a recurrence of these symptoms or if he develops other 
symptoms, or further knowledge indicates that the kidney 
pathology is a contributory cause to his hypertension, neph- 
rectomy may be advised. 

Summary . — One sees the futility in this case of teeth 
extraction, watermelon seed preparations, digitalis, sulfocy- 
anates, and other drugs for the relief of hypertension. As a 
matter of fact, except for this patients moderate obesity and 
the episode of right-sided pain, he has no complaints. # It 
seems to me the only causal indication for therapy is surgical 
interference which, as I say, I have not had the courage to 
advise. 

{Note, — Dr. Lev informs me that this patient died sud- 
denly on December 2, 1940, apparently from an extensive 
cerebral hemorrhage.) 

Case II. The “Hypertensive Heart* '* in an Elderly Man with Coronary and 
Myocardial Disease , Left Heart Failure and Domestic Discord.— This patient, 

Mr. B. S., a merchant seventy years of age, was first seen in June, 193S, com- 
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p laining 0 f dyspnea on effort, paroxysmal nocturnal dyspnea of one monli’s 
dSon, and knowledge of high blood pressure for three years. Etaminabon 
revealed a large plethoric, obviously- ill patient, orthopnerc, with moderate 
edema of the ankles and in considerable distress. His bI ° od 
210/100. His pulse was slow and regular, often as low as 48. His was 

39 ^Under simple complete bed rest, digitalis, ammonium bromide and occa- 
sional tablets of nitroglycerine to relieve his dyspnea, be made prompt and 
satisfactory improvement. He was seen at my office for a check-up ten ( ays 
after leaving the hospital and was free from distress, taking 3 grains of digitalis 
daily. Examination revealed moderate moisture at both lung bases. Three 
months later, because of a recurrence of the paroxysmal nocturnal dyspnea, he 
re-entered the hospital and examin ation again revealed additional moisture at 
both, lung bases, enlargement of the heart to the left, heart tones slow and 
markedly diminished, the liver a hand’s breadth below the right costal arch 
and moderately tender. During this hospital stay his blood pressure reached 
205/140. Because of an apparent disagreement with digitalis, he was placed on 
tablets of urginin twice dally, and because of the persistent paroxysmal 
dyspnea he was given 3% grains of aminophyllin each night and pm. as indi- 
cated. He again made quite satisfactory progress, leaving the hospital three 
weeks after entrance. 

The story from here continues about the same: recurring attacks of 
dyspnea and distress at home, followed by recurring entrances to the hospital 
with improvement, until finally a nurse was placed in charge at home and 
things went distinctly better. After some weeks of study it became dear that 
much of his poor progress at home, in contrast to the satisfactory progress in 
the hospital, was occasioned by domestic discord, and when this was taken in 
hand, his improvement was more sustained. 

Several electrocardiographic examinations showed first and second degree 
auriculoventricular block, with notching of QR5, inversion of T, etc., and what 
Dr. Louis Katz calls “progressive coronary insuffi ciency.” 

Mr. S. continues up to this time more or less the same and, as long as he 
leads a quiet life, free from emotional disturbance, he does very well. From 
time to time it has seemed that any and all digitalis preparations disturbed him, 
and for the last year or two he has gotten along very well on aminophyllin and 
intravenous mercupurin. 

The lesson I think this patient teaches is that, as a result 
of a rather moderate hypertension, coronary, myocardial and 
conduction system involvement, he has developed symptoms 
and signs of left heart failure. With careful management, rest 
and quiet, mental and emotional control, digitalis, aminophyl- 
w has done exceedingly well considering 

his age, the enlargement of his heart and the more or less 
continuous domestic upsets which even now have not St 

“ °W observation of 

mStedh d£?nki.S “ ttese elderl >’ P ati “ts with 

diminished myocardial reserve, the time comes when 

sas-as-sst 
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perhaps a good example of this dictum and, as stated, he has 
done better the past year on medication other than digitalis. 
This point of Eden^s was called to my attention by Dr. Wil- 
liam Brams who at the present time is taking care of Mr. S. 

We have thus far considered briefly hypertension in asso- 
ciation with urinary tract defects and the so-called hyperten- 
sive heart as a complication of essential hypertension. At this 
time I wish to present a patient demonstrating an entirely dif- 
ferent type of complication, namely, what may be considered 
either as a patient entering the malignant phase of essential 
hypertension or a complication known as ‘hypertensive en- 
cephalopathy”: 

Case 111 , The Malignant Phase o) Essential Hypertension , Hypertensive 
Encephalopathy , Possible Thiocyanate Poisoning. — Mr. H. S., a retired indus- 
trialist of seventy years, was seen in an emergency with Ur. Elbert McLaury 
of Hollywood, Florida, and Ur. E. Sterling Nichol of Miami. It was known 
that Mr. S. had had an increase in blood pressure for many years (around 
200/110). He went south, as was his custom, in the early winter of 1939, and 
seemed his usual robust self except for recurring increasing headaches. The 
story which I secured upon my seeing him in March, 1939, was that, several 
months before, bis headaches had become much more severe and later were 
associated with severe attacks of vertigo. When I saw him he was exhibiting an 
intensely active, noisy delirium, great agitation, rigidity of the neck, and a 
suggestive Kernig. His attending physicians had kept him in bed for several 
weeks and had previously placed him, among other things, on 5 grains of 
chloral hydrate every four hours, and when his blood pressure continued to rise, 
on 13 grains of sodium sulfocyamite three times a day. 

Because of the history and physical findings, I considered, among other 
things, encephalitis, meningitis, brain tumor or abscess, uremia and hypertensive 
encephalopathy. With the continuation and progression of the delirium which 
at times alternated with brief periods of coma, be was transferred to the St. 
Francis Hospital in Miami. Lumbar puncture was performed, which showed a 
dear spinal fluid without increase in pressure, some increase in globulin and 28 
leukocytes per cu. mm. Within twelve hours of his entrance to the hospital 
his periods of coma deepened and be died without the opportunity for further 
diagnostic or therapeutic procedures. The autopsy, performed by Dr. Frederick 
H. Die tench, revealed widespread arteriosclerosis, marked kidney damage, par- 
ticularly of the glomeruli, moderately enlarged heart, and some edema of the 
brain. Later, microscopic and bacteriologic studies of the brain revealed no 
evidence of inflammation or infection and the conclusion was that his death 
occurred as a result of hypertension, cerebral arteriosclerosis and edema, and 
probably hypertensive encephalopathy. 

One extremely interesting question arose in this case, 
namely, the role of the sulfocyanates. The patient received a 
total of approximately 30 grains of sodium sulfocyanate >n 
seven days -without control of the blood concentration. Coin- 
cidentally with his death, a series of reports appeared in the 
Journal of the American Medical Association on the toxic 
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example, a patient of Goldrin and Chases, reported by Wall, 
Lindberg and Parker, received 9-77 gm. of * 10C ^ at ^ p {? 
fifteen days and died with a clinical picture of nausea, - 
rium hallucinations, motor restlessness, nystagmus, convul- 
sions, disorientation and coma.” Necropsy revealed, among 
other things, cerebral edema. Gardner’s patient was noisy, 
excited, restless. She had delusions of persecution and various 
sorts of hallucinations. She had received 9 gm. of the drug 
(135 grains) in fifteen days. In this patient the blood cyanate 
level was followed. Autopsy revealed generalized arterioscler- 
osis but no untoward findings in the brain. 

The clinical picture and autopsy findings of both of these 
authors’ patients were strikingly similar to my own, and it is 
suggestive that the cyanate therapy was the cause of, or at 
least was contributory to, Mr. S.’s death. It raises again the 
question of the toxic properties of sulfocyanates and of the 
wisdom of their use in hypertension. While it had been my 
practice occasionally to administer modest amounts of the 
cyanates in hypertension, resulting occasionally in an appar- 
ently moderate drop in pressure, since my experience with this 
case and from the reports in the literature I feel that the 
cyanates have no place in the treatment of hypertension, with 
or without blood level controls. I feel the margin between 
therapeutic safety and toxicity is too narrow and, in addition, 
that there are probably individuals who are sensitive to the 
cyanates and in whom the sensitivity cannot be foreseen. 
Further, in such patients, although the drug be stopped, some 
apparently progress to serious illness and/or death. For these 
several reasons I believe that thiocyanates should not be used. 
berg 1 men ^ COming to t*”® same ^ew, among them Fish- 

. * n “section with this case I should like to discuss very 
briefly the malignant phase 0 ] essential hypertension which I 
believe this case probably likewise represents. It is the general 
n!nf ^ at P3t ^ ntS T 1 * essential hypertension enter the malig- 
r,rf.Lfr haSe n-°^ y -t a ^ er i. a prolon S ed period of high diastolic 
^’l 11 « thou f ght > Produces acute damage to the 
arterioles and elevation of intracranial pressure. One of the 

Sw t . s f npton ? s 1 of Prolonged diastolic pressure and* de- 
bon of intracranial pressure is the severe headache, which 
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is thought by some to represent edema of the brain. Ophthal- 
moscopic examination in such cases reveals papilledema, “the 
clinical sign par excellence.” This malignant phase of essen- 
tial hypertension may or may not be synonymous with so- 
called hypertensive encephalopathy. In any event, I think it 
may be valuable to refer to Fish berg’s treatment for the malig- 
nant phase of hypertension. The reason I am including it is 
the feeling that possibly if we had had time to institute some 
of^ these measures, this patient’s life might have been saved. 
His treatment includes the following: Venesection of 500 cc. of 
blood; lumbar puncture; hypertonic sugar solution, 50 per 
cent sucrose, given slowly intravenously; magnesium sulfate 
20 cc. of a 10 per cent solution given intravenously in adults, 
slowly every one to two hours (may be also given rectally) ; 
if respiratory depression occurs, 5 per cent calcium chloride 
or calcium gluconate may be given intravenously. 

I am presenting this next patient to illustrate the great 
necessity and importance of accurate diagnosis before treat - 
ment is instituted . I saw this girl only once when she was 
presented at the Wednesday afternoon Medical Conference of 
the University of Chicago Medical Clinics. The history and 
findings have been kindly given to me for presentation in this 
clinic by Drs. Alving and Leiter of the University of Chicago: 

Case IV. Coarctation of the Aorta and Right Hydronephrosis in a Young 
Girl with Hypertension. — -This eightecn-year-old high school student entered 
the Albert Merritt Billings Memorial Hospital for dysmenorrhea of two years’ 
standing, which complaint incidentally bore no apparent relationship to other 
interesting details discovered later. Everyone who saw her was astounded by 
the fact that she showed a blood pressure of 170/130 on entrance to the out- 
patient department on January 16, 1940. The second aortic tone was increased. 
Examination of the heart revealed moderate enlargement, with the apex beat 
in the sixth interspace. The diagnosis at the time of entrance was “essential" 
hypertension, intact hymen and dysmenorrhea. One finds this note on the 
record: “This patient is exceedingly intelligent to converse with. She ranked 
seventh in a graduating class of 400 in a Chicago high school and received 
numerous scholastic honors ... is attempting to finance her entire education 
herself, and the nervous background seems to be very important as a possible 
and probable factor in her hypertension.” 

The patient was operated upon on April 13, 1940, a hymcncctomy being 
performed under cyclopropane anesthesia. Her postoperative blood pressure 
was 194 /ISO . At about this time Hr. Alice Childs of the Clinic was unable to 
palpate the peripheral pulse in the legs and feet and was unable to obtain the 
blood pressure in the lower extremities; she suggested the likelihood that the 
patient was suffering from coarctation of the aorta. Following the patient’s 
convalescence from the operation she was x-rayed. The report from Or. 
Hodges states, “There is scalloping of the under margins of the fourth to the 
ninth or tenth ribs, inclusive, on each side. Impression: Coarctation of the 
aorta has resulted in characteristic rib lesions.” Intravenous pyelography was 
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SLtaticm oi the Ureter at this point. Impression: ^ hydroneptao^ re- 
sulting from aberrant vessels” Glancing through her his or> ° ne ™“ *“ 
ioHotring: “The patient has classical signs and symptoms of coarctation of the 
aorta, \rith large collateral arteries on the posterior chest wall in intersapito 
area. There is no pulsation of the femoral or distal arteries. There is pulsation 
of the abdominal aorta but diminished. (I could feel the beat after extrasysto e 
also.) There is no sclerosis of the peripheral arteries in the upper extremity 
The intercostal artery is visible below and medial to the angle of the nght 
scapula. Several other intercostal arteries palpated over the back; one is lett 
axilla Impression: Coarctation of the aorta; hypertension secondary to the 
coarctation” 


Here, then, is a striking example of the diagnosis by Dr. 
Childs of the congenital condition known as coarctation of the 
aorta, responsible unquestionably for this early severe hyper- 
tension. The lesson to be learned from this patient is obvious, 
that the general surgical and psychotherapeutic management 
would be entirely futile without a clear recognition of the 
causative pathology, namely, a congenital lesion of the aorta. 
(I may say, however, that the question of the hydronephrosis 
of the right kidney may conceivably play some role.) 

Fox the coarctation and the consequent hypertension little, 
of course, can he done other than die management of this 
patient’s general hygiene and mode of life so as not to accen- 
tuate still further the hypertension. For example, one finds a 
note in the chart for May 17, 1940: cc Advise limited activity 
and % grain of phenobarbetal twice daily.” 


Case V. Coronary Occlusion Occurring Fifteen Months Following Splanch- 
niccciomy for Byperie?iston.~^lxs,. J, P., the wife of a physician, was first seen 
m November, 1937. She had undergone splanchnic nerve resection for hyper- 
tension the year before, at which time the systolic pressure fell from 230 to 
16a Approximately fifteen months after the sympathectomy she suffered two 
critical and classical attacks of coronary thrombosis, and since has suffered 
from precordial pain, cough, vertigo, fatigue, etc. Her blood pressure on the 
14 ° /110> but 55005 * ba * gradually and slowly risen; 

*? 38 ll 16 ^/114, in July, 1939 190/130, and in December, 1939 
isu/130, and so on. 


Although this patient secured a considerable drop in pres 
Z\ZZtT V° U °™ g °P eration - improvement ha 

52 n ^ n d \: However > striking interest in this case i 
*£5=2" ° 1 ccurrence °i coronary thrombosis. 0 
coronary oc dusion occurs all too often in patients rvitl 

fniln™-„ y {urt kermore the period of fifteen month 

following splanchnjcectomy perhaps entirely mien ow” p“ 
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sible causal relationship. One cannot, however, help but con- 
sider the possibility that as a result of the drop in pressure 
following sympathectomy, the circulation in the coronary sys- 
tem likewise dropped or became slower, with possibly some 
degree of coronary insufficiency contributing to the occlusion. 

One cannot, however, say with any degree of accuracy that 
had this patient not had sympathectomy she would neverthe- 
less have suffered this cardiac complication. This is the only 
case in my own experience. Furthermore, I have been unable 
to find a similar one in the literature. Nevertheless, the only 
temporary improvement in blood pressure plus the occurrence 
of this coronary episode add support to the view that, at least 
up to the present, sympathectomy of any type has not pro- 
gressed far enough to justify its recommendation generally to 
hypertensive patients. 

THE EMOTIONAL FACTOR IN HYPERTENSION 

In conclusion I should like to refer briefly to one practical 
point in treatment and mention the recent work of Alexander, 
Saul, Miller, Weiss and others on the role of the emotions in 
the genesis of hypertension and what may be done in a prac- 
tical way toward amelioration. In a recent symposium on 
hypertension (Psychosomatic Medicine, Jan. 1939) Saul wrote 
on “Hostility in Cases of Essential Hypertension” and Miller 
on “Blood Pressure and Inhibited Aggressions.” From a 
practical therapeutic standpoint, however, Edward Weiss, I 
believe, states the situation in the simplest terms and I can do 
no better than quote his concluding paragraph completely: 

“To advise the individual involved in mental conflict not to 
worry is absurd, especially when, as is so often the case^no 
concerted effort is made to find out what is disturbing him. 
Too often the physician is satisfied that there are no problems 
disturbing the patient after he has inquired, ‘Are you worried 
about anything? 7 and has received a negative reply. Most of 
the time the patient really does not know just how much he is 
disturbed, nor does he relate the factors actually responsible 
for his discontent. He is much more apt to project his worries 
into questions about his blood pressure, hearty brain, and 
kidneys. Careful inquiry will bring out that his fears are 
exaggerated and that the reasons he assigns for them are illog- 
ical. There is only one approach that has any merit; that is, 
to encourage the patient to talk about himself as a person 
rather than as a medical case * This will permit some insight 
* Italics mine. — W.WH. 
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into conflict situations and lead often to some relief of anxiety, 
which is closely related to the high blood pressure. Although 
this approach does not ofler a complete solution of the hyper- 
tensive problem and does not even apply to all patients, it is 
a practical method of dealing with a set of important factors 
that may he modified, whereas the constitution of the indi- 
vidual cannot be touched. It is an approach heretofore not 
sufficiently practiced. We are too much concerned with 
physical measurements in hypertension — the blood pressure 
figures, the percentage of renal function, the size of the heart, 
the electrocardiographic tracing, the amount of retinal scler- 
osis — all of which are essential in the study of the hypertensive 
person but give incomplete information from the standpoint 
of the total evaluation of the patient. They should represent 
the beginning and not the end of study. We are too little 
concerned with the emotional life, which may hold the key to 
the satisfactory management of the hypertensive patient.” 

VOL, 25 — 10 
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Michael Reese Hospital 


ANOREXIA OF PERPLEXING ORIGIN 

This case should be of interest to students of general 
pediatrics, endocrinology, neurology and psychiatry. The pa- 
tient, a boy eleven years old, entered Sarah Morris Hospital 
December 6. The history obtained by the intern from the 
mother is as follows: 

He was perfectly well, bright, and a leader in his class until he went to 
camp last summer. Following his return in August, he showed a tendency 
toward drowsiness in the afternoons. This was barely noticeable at first, but 
in a short while it seemed to cause an entire change in his activities. First be* 
took short naps after lunch. Then the naps became longer. At times he would 
get up and go out to play with the boys, but soon he would come in again, 
tired and sleepy. The drowsiness increased so that he slept most of the after- 
noon. 

The mother reports that he voided 2 to 3 quarts of urine daily and that his 
voice had become low and husky. He had lost his normal appetite and now 
ate almost nothing. Occasionally he complained of pain in the right ride of the 
abdomen. There were no signs of infection, such as fever, cough, or sore 
throat The mother was not really alarmed until two weeks previously when 
he started vomiting. Now the boy retains practically nothing and has lost 9 
pounds in the last two weeks; he still, however, maintains his high scholarship. 
He weighed 84 pounds at camp. Other than this, there is nothing more in his 
or in the family history. 


EXAMINATION 


Question: <( How are you feeling?” 

Answer: “O.K..” (said in a low husky voice). 
Question: “Are you hungry?” 

Answer: “No ” 


1? ^? r ^ven-year-old boy, as you can see, he is quite 
kdi; he is 61 inches in height and weighs 77 pounds (average 

wS 15 £ ge M 5S u U1 £ es and 73 P° unds )- Sis weight for his 
S L?°L d V 3 , p0Unds - You see kis nutrition is not 
dark’ NrSjrt.^ ^ o{ wei gbt, and his skin is unusually 
Si £2“? s } ann B expression and a slight lid lag. The 
slight nght internal strabismus is of long standing, according 
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to the mother. His genitals are large for a boy of his age and 
there is considerable growth of pubic, but no axillary or 
facial, hair. 

Summarising, we have then a rather sudden onset of the 
condition following a period in camp four months ago. Then 
pme drowsiness, anorexia and, in the last two weeks, vomit- 
ing which has become severe. The physical examination shows 
a large boy, in poor nutritional state, with some precocious 
sexual development. His eyes just suggest hyperthyroidism, 
but there are no other signs or symptoms. He is profoundly 
disinterested in his environment and his peculiar mentality is 
revealed by his laconic answers. During the entire month he 
has been here his conversation seemed limited to the following. 
When asked “How are you?” he replies in an apathetic adult 
voice “O.K.” or “I’m all right.” In answer to “What do you 
want to eat?” he replies £ Tm not hungry.” He never speaks 
spontaneously and shows little interest in his surroundings, 
but his past record in school and even his present appearance 
suggest a high intelligence. 

DIAGNOSIS 

This boy presents one of the most perplexing diagnostic 
problems of my entire experience: 

Ac:Ue Encephalitis?— Ol course, the first condition sus- 
pected is acute encephalitis. He was well until going to camp 
this summer, following which he has become drowsy and 
lethargic. However, there is no history of any febrile disturb- 
ance. There is no rigidity of the neck or of the back as in 
poliomyelitis, no Brudzinski and no Kernig sign. The 
drowsiness has progressed steadily for four months and was 
only very slight following his return from camp. Further- 
more, it was originally limited to afternoons, while he was 
bright and alert in school in the mornings. And finally the 
lumbar puncture immediately after admission showed fluid of 
normal character: no increased pressure; cells not increased; 
sugar 34 mg., chlorides 673 mg. f and total protein 74 mg. per 
cent: no excess of globulin; Wassermann negative; and col- 
loidal gold curve flat. 

Pituitary Involvement ? — With a history of frequent urina- 
tion, precocious sexual development and something suggestive 
about the eyes, one might suspect the pituitary. Eye examina- 
tion by our specialists showed normal fundi, normal visual 
fields and pupillary reflexes. The x-ray of the sella turcica 
seemed normal. 
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n; hefr? TnsMdus? As regards diabetes insipidus, the 

J!£EJ2i*L 1500 cc„ with an output oi 

^Results °o/ Routine Diagnostic Procedures.— StauUa- 
neously we instituted the routine diagnostic procedures. Re- 
peated urinalyses, erythrocyte counts, leukocyte counts, dif- 
ferential leukocyte counts and hemoglobin estimations showed 
no deviations from the normal. The blood pressure was 
constantly low, averaging about 90/50. The blood Wasser- 
mann reaction was negative, as were also the various tests tor 
tuberculosis. Blood calcium, phosphorus, nonprotein nitrogen 
and total protein were similarly within normal limits. But 
blood uric acid was 9.4 mg. per cent and a repeat showed 8.9 
mg. per cent. 

Chronic Intestinal Obstruction ?— In view of the history 
of abdominal pain associated with anorexia and persistent 
vomiting, chronic intestinal obstruction due to some malig- 
nancy is a possibility, but he continued to pass feces and 
flatus. The barium meal gave no due, and the subsequent 
course proved otherwise. 

Other Conditions Considered . — His peculiar apathetic state 
and staring expression continually suggested something cere- 
bral . Examination by neurologic consultants revealed nothing. 
In view of the abdominal pain, could it perhaps be a kidney or 
adrenal tumor with cerebral metastases? Routine x-rays of 
the chest and abdomen gave no help. Functional tests of the 
kidneys showed no abnormality. 

Was his deep voice part of the picture, or was it due to 
some local abnormality? Laryngologic examination was nega- 
tive. 

. Results of Endocrine Study .— The finding of a high blood 
uric acid led to our suspecting some type of endocrine disturb- 
ance and, while all the above examinations and consultations 
were being held, we made a specific endocrine study which I 
shall summarize: 

Could tie pancreas or liver be involved? A number of esti- 
mations of the fasting blood sugar yielded hypoglycemic 
nlf 42 “g- P<* pent W e tried his dSSSfa- 
nf hnA? “actions of % gm. of dextrose per kg 

£5? , 0ne - iaH bour after W administration the 
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as indicating some liver dysfunction. Simultaneously a 50 per 
cent retention of bromsulfalein corroborated this finding. 
However, the blood cholesterol and cholesterol esters were 
found to be normal in frequent tests, and to our utter mystifi- 
cation at a later date the dextrose tolerance curve and the 
bromsulfalein excretion returned to normal. We therefore 
decided that the findings suggesting an abnormal liver metab- 
olism might have been due to inanition, which we had in the 
meantime corrected, or might be secondary to thyroid, adrenal 
cortex, or anterior pituitary dysfunction. 

How about the thyroid? Here again the results were con- 
tradictory and inconclusive. There was mild exophthalmos, 
but the pulse rate ranged around 70 per minute and there were 
no clinical signs or symptoms of hyperthyroidism. The basal 
metabolic rate determinations gave values of minus 22 per 
cent and minus 34 per cent. But radiologic examination of 
the centers of ossification showed that the patient’s bone age 
was consistent with his chronologic age. Remember also that 
the cholesterol and cholesterol esters were normal. 

The presence of weakness, vomiting, pigmentation, low 
basal metabolic rate and low fasting blood sugar with evidence 
of liver deficiency suggested Addison’s disease , but the nega- 
tive tuberculin reaction ruled out the commonest etiologic 
factor. Furthermore, the blood sodium was 561 mg., potas- 
sium 136 mg., and the nonprotein nitrogen not increased, i.c., 
33 mg. per cent. Urinary chloride excretion was normal. The 
patient’s poor clinical condition precluded a test with a high 
potassium diet. 

By exclusion we return again to the pituitary. The ex- 
treme anorexia, weakness, hypotension, low fasting blood 
sugar and evidence of liver deficiency were consistent with 
pituitary cachexia. In spite of the previous negative findings 
we tried a therapeutic test with an anterior pituitary prepara- 
tion ( Thyone ) which Dr. Soskin had found to be effective in 
a proved case of pituitary cachexia. There was no benefit. ^ 

So we were back again where wc started . The metabolic 
and endocrine studies as a whole were interpreted as indicat- 
ing the presence of some endocrine dysfunction, but did not 
permit the diagnosis of a primary dysfunction in any partic- 
ular group. 

COURSE 

For about a month we have been carrying on these tests. 
During this time there has been no change in^ the boy’s phys- 
ical condition; only an intensification of his anorexia and 
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lethargy. His pulse averages 60 to 'SO. He never complains 
0 ^ hunger and consistently refuses to eat anything other than 
an occasional swallow of water or milk. The Ebghtest amount 
of anything solid, such as cereal, bread or meat, results m un- 
mediate vomiting. We sustained him for a week on intrave- 
nous fluids, salt and glucose. Then we introduced feedmgs by 
nasal catheter. Because of fear of liver damage we were very 
cautious at first, but we subsequently found that he retained 
a very considerable diet. During the last few weeks we have 
kept the tube in his stomach constantly, removing it only for 
cleansing, and he has retained a really high caloric diet. In 
spite of this, however, he is gaining little weight and his mental 
condition remains unchanged — an attitude of utter indiffer- 
ence. To our chagrin the moment the tube is removed, any 
effort at feeding by mouth results in vomiting, but immediately 
the tube is reinserted, he retains and digests large quantities, 
although he dislikes the tube. Apparently the improvement 
in the liver function tests was associated with improvement 
in his nutrition. 

The absence of any decided changes in the physical con- 
dition, the peculiar mentality, and the failure to respond to 
the pituitary preparation led to the suspicion of a condition 
which I am very hesistant about diagnosing in a boy of this 
age — anorexia nervosa. In desperation we called in the 
psychiatrist. The psychiatrist examined the child first on 
January 12, and after several examinations did what the rest 
of us had done, scratched his head. He reported that the 
child was apathetic, speaking only in a low voice. He seemed 
extremely dependent upon the nurses, asking them to help him 
with simple tasks that he was quite able to perform. His 
urgent problem was his inability to eat. In spite of his ap- 
preciation of the fact that he must eat and his repeated state- 
ments that he would, he persistently refused every meal. He 
showed anxiety for the distress that this symptom was causing 
* er . sister. But he showed good intelligence 
“ aU fields > and 8°°d contact with his 
continued to show the 
Pi r- a state °f depression which was no different from 

filings m a purely taroUoual state . He 

h T aal«P, and yet awe of Tat w goS 

ulation. In short Ttr _ sellul S 0 (encouragement and stim- 
pected schiaophr* 'betausHi 
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youngster with indefinite neurologic findings had become 
morose, withdrawn and lethargic. But the history revealed 
that the boy’s personality had always been of a definitely 
outgoing type, affection for his relatives finding free expres- 
sion. He showed all the physical manifestations of a profound 
depression, with no evidence that he actually felt depressed. 

So we were back once more where we started l 

It has always been my habit whenever in a real dilemma to 
try to check back and see if one can simplify and clarify or 
discard conflicting evidence. As you know from previous 
clinics, I lay particular emphasis upon the importance of the 
history. Is it possible that the intern, through lack of experi- 
ence, or the mother, had failed to give us the entire story? I 
sent for the father, asking him to come to my office. Here in 
an hour’s cross examination I finally learned facts of im- 
portance, of vital diagnostic importance. Our patient was not 
taken ill after leaving camp last summer. The father admitted 
that symptoms had been present before the boy had gone to 
camp. One year ago on an auto trip of a hundred miles it was 
necessary to stop many times for the boy to urinate, and 
previous experience with regard to his thirst led to packing 
the auto with several bottles of drinking water. This polyuria 
was of such importance that it caused him great inconvenience 
in camp and led to his being housed close to the toilet. Simul- 
taneously he developed a noticeable craving for sweets. The 
father had noted some drowsiness of the child even before 
going to camp, and the camp director had mentioned that the 
child was lethargic. However, the mentality had been unaf- 
fected; the boy was bright and alert in school and showed no 
change in intelligence, even up to the time of admission to the 
hospital. 

Here then, gentlemen, is an entirely different story and 
picture: A symptomatology slowly progressive over a year’s 
time characterized by diabetes insipidus (which seems to have 
corrected itself), mental change, progressive anorexia, and now 
vomiting. In spite of the absence of physical findings, the 
gradually progressive nature of the ailment plus the loss of 
weight in spite of sufficient calories, is highly suggestive of 
malignancy. I suspect the location to be cerebral. 

SUBSEQUENT COURSE 

Some days after this presentation it was noted that the 
boy’s pupils did not react well to light but, subsequently, they 
reacted normally. On January 24 there was some limitation 
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, a Hav<? later the boy could do longer 

£e tfa 55? ASL“ AloS/and 

cremasteric refief. By the end of February fee ’ *"™«* » ^ 
creased to semicoma, with involuntary urmaUon and deieca 
tion. Ventriculography performed on March 7 led to the 
diagnosis of an inoperable cerebral neoplasm. The lumbar 
puncture in February bad shown xanthochromic fluid under a 
pressure of 340 mm. of water, dropping to 190 after removal 
of 10 cc. of fluid; a total of 27 cells, 80 per cent lymphocytes, 
and a total protein of 133 mg. per cent. 

The optic disk showed no change until March 12, when 
early atrophy, especially of the left, was noted. By March 23 
definite elevation was present. 

The boy fell into deep coma on March 23 and died on 


March 26. 

Autopsy.— Without reviewing all details, the essential 
findings lay in the brain. At the base of that organ, behind the 
optic chiasm and replacing the substance of the base of the 
third ventricle, was a firm, ovoid mass measuring 1.5 by 2 cm. 
in greatest diameters, causing an indentation on the posterior 
portion of the optic chiasm and the anterior border of the 
pons. The third nerve passed over this mass. The tumor 
compressed the right basis pontis and occluded and pushed 
the Sylvian aqueduct to the left. No vestige of the pineal 
body was found in the pineal recess. The tumor had invaded 
the third ventricle, which in the posterior part was dilated and 
pushed posteriorly and upward. The tumor had almost com- 
pletely destroyed the corpus callosum and had extended into 
the widely dilated lateral ventricle from the region of the 
tegmentum. 


I will not go into the entire details now, but for those of 
you who are interested, this tumor proved a very rare one — a 
teratoma oj the pineal body, and the entire pathologic findings 
will be reported in detail elsewhere. 6 


TMs case has been of especial interest to me. It has a 

what nn™ my bobb y to to simplify medicine and to s< 

physic^ 6 examination r ^ m 3 ““**«*'* consd^o! 
examination frequently repeated. In this instaw 

b l 

forgetting all the laboratory findings, we were ab 



JESSE R. GERSTLEY 


I S4 

to rule out ordinary diabetes insipidus by measuring fluid in- 
take and excretion. The fact that the boy retained a high 
caloric diet with much cream and with no digestive disturbance 
when it was given to him by tube ruled out gastro-intestinal or 
liver disease. But in spite of this he lost weight. Still clin- 
ically he was no hyperthyroid. 

Those of us who have been practicing pediatrics for many 
years know that pupils not reacting to light cannot be over- 
looked. And changes in the superficial reflexes, even if mild, 
have much significance. True, these findings did not come 
until late in the course of the disease, but they did come. 
And finally, of course, there is the history; in the conscientious 
practice of pediatrics a carejul history is, in my opinion, equal 
to or even greater in importance than physical examination. 

In conclusion, then, let me leave you with the idea that 
although laboratory tests of all sorts are a very great aid and 
will undoubtedly do a great deal to aid our insight into the 
metabolism of disease, still a painstaking history and con- 
scientious frequently repeated physical examination are still 
the mainstays of good clinical pediatrics. 
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CLINIC OF DR. R. R. GREENE 
St. Luke’s Hospital 


ENDOCRINE THERAPY FOR GYNECOLOGIC DISORDERS 

In the time allotted,, any attempt to discuss the whole field 
of gynecologic endocrine therapy would result in a presents* 

TABLE 1 


Estrogen Preparations 


Rout e of 
administration. 

Scientific name. 

Commercial name. 

Labeled potency. 

lutomuscuiar 1 

estradiol diproplotute ' 

DI-OvocyEn (Cuba) 

mg. 

1 

Estradiol beruoite 


mm 

Rat units 

(I0 t 000 R.U. - 1.6b mg.) 

Estrone 

Theelin (Parke-Davis) 

Estrone (Abbott) 

Estrone (LiBy) 

Intemat. Units 
(10,000 LU. » 1.0 

Estrone-lEbe prepara- 
tions* 

Estrolin (Lakeside) 

AmnloUn (Squibb) 

1 Menlottnon (Roche-Or^anon) 
Folrstrin (Armour) 

Intetuxt. Units 

Oral 

■■ 

inn 

cat. 

1 Estrone-like prepara- 
| tions* 

1 Amniotia (Squibb) 

Folestrin (Ann our) 

Lntemat. Units 

Es trial 

Tbeelol CP art e-D avis) 

Estriol (Abbott) 

Estriol (Lilly) 

mg. 

Ei trial glucumnide 

Emmemn CAyent, McEennr 
and Harrison) 

t. “Day oral units” 

Inunction 

Ertndiol 

Ovocyiin ointment (C£ba) 

1 PTogynon ointment (Sobering 


E*rione-Ukc prmxrj 
tions* 

{ Menfortnoa ointment (Rocbt 
1 Organon) 

s* tntemnt. Units 


• Contain mixtua oj abase, alpha ettndiol, beta ejtradiol and tqmOu. 


0I1 . ly Sacralizations, and the medical literature already 
ontarns too many articles consisting of vague recommenda- 
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tions and all-embracing generalizations on this particular sub- 
ject. I shall, therefore, attempt to be specific and consider one 

TABLE 2 


Androgeks and Progestational Preparations 


Route of 
administration. 

Scientific name- 

Commercial name. 

Labeled potency. 

Androgens 

Intramuscular 

Testosterone 

propionate 

Perandren (Ciba) 

Oreton-B (Sobering) 
Neo-Hombreol (Roche- 
Organon) 

mg. 

Oral 

Methyl testosterone 

Not yet available 

mg. 

Percutaneous 

Testosterone or methyl 
testosterone or testo- 
1 sterone propionate 

Perandren ointment (Ciba) 
Oreton ointment (Sobering) 
Neo-Hombreol ointment 
(Rochc-Orgmoa) 

mg. 


Progestational Preparations 


Intramuscular 

Crystalline or crude 
progesterone 

Lutocylin (Gba) 

Proluton (Sobering) 

Llpo-lutin (Tarke-Davis) 
Progestin (Lakeside) 

Progestin (Roche-Organon) 
Progestin (Upjohn) 

Progestin (Lilly) 

Progesterone (Armour) 

mg. or 

Internal. Unit 
(I I.U. - 1.0 mg.) 

Oral 

Pregneninolone (etb- 
ynfl testosterone or 
an hydro -ory -proges- 
terone) 

Pram one (Sobering) 

mg. 


TABLE 3 


Gonadotropic Hormones 


Type. 

Commercial name. 

Labeled potency. 

Chorionic 

Anterior- Pi tuftary-Like Gonadotropic Hormone 
(Lakeside) 

Antoitrin-S (Park e-Davis) 

Follutein (Squfbb) 

Pranteron (Sobering) , , 

A.P X (Aycnt, McKenna and Harrison) 

Internat, Units on aD 
recent products 

Equine 

Gonadogrn (Upjohn) 

Gonad in (Cutter) 

Anteron (Sobering) 

Internal. Units 

Anterior pituitary' 
extracts 

SSSSjrop^SSOT^Aycrst, McKenna and Harrison) 

Rat Units 


phase of the subject, namely, methods of treatment. This mil 
include a discussion of the potency of the various sex hormones 
and the possible routes of administration with their advan- 
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Uges and disadvantages. A lew very posWve ^and [possibly 

heretical assertions must be included. based 

detailed justification of these assertions, ^cy > 

however, on a familiarity with and experience m experimental 
endocrinology and, more important, on observations made in 
the clinical use of these hormones on humans. 


terminology 

There has been confusion and too much multiplicity in the 
names used for the various sex hormones. In order to clarify 
the situation, the scientific and some of the better known com- 
mercial names for the sex hormones are shovm in Table 1. A 
few definitions of terms must also be given to aid clarity and 


to avoid ambiguity. 

Estrogens. — The term “estrogen” is applied to any sub- 
stance that has activities resembling those of the female sex 
hormone. Included in this category are the natural estrogens 
like estradiol , which is presumably the true female sex hormone 
as produced in the ovary, and estrone and estriol, which are 
both less potent excretion products found in the urine. Sev- 
eral other estrogens are found in mare’s urine, but since they 
are not found in the human they need not be discussed here. 
More important is the discovery that many substances which 
are chemically more simple than the natural estrogens also 
have potent estrogenic properties. One of these substances is 
stilbestrol, which is being used clinically but is not yet sold 
in the open market. 

Androgens and Progestational Preparations. — An 
“androgen” is any substance having powers resembling those 
of the male sex hormone. Many natural androgens are known 
to exist. Testosterone is presumably the true male hormone 
as produced in the testis. The combined form of testosterone 
(testosterone propionate ) is th.e only androgen of therapeutic 
importance. y 


Progesterone is the corpus luteum hormone. Any sub- 
stance which simulates the activities of progesterone is 
known as a “progestational substance.” Pregnminolone, an 
ve progestational substance, will be discussed later, 
nr Substances. — "Gonadotropic substances” 

a ? T sex borraones substances which 
i g ? adS (ov fy or testis) to produce sex hor- 
use Tnrlnrl rl are Se Y er . al types °f gonadotropins in clinical 

Jta) tiry BOMdotto- 

P ns;, extracts of human pregnancy urine or placenta (chor- 
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ionic gonadotropins) and extracts prepared from pregnant 
mare’s serum ( equine gonadotropins). 

ROUTES OF ADMINISTRATION 

The sex hormones are chemically stable substances and can 
be administered by several different routes. Selection of the 
most effective route for hormone administration depends on the 
particular nature of the hormone used. The sex hormones are 
quite insoluble in water. Therefore, to be given hypoder- 
mically in any effective amount they must be in solution in oil. 
The gonadotropins are complex protein hormones which are 
completely destroyed by the stomach acids or are digested by 
the digestive enzymes. Oral administration of these sub- 
stances, therefore, is completely valueless. 

Parenteral Adnunistration. — At the present time the 
sex hormones are most efficient, or have the greatest clinical 
effect per milligram of hormone, when given intramuscularly . 
One author has recently claimed that subcutaneous adminis- 
tration has some advantages over intramuscular administra- 
tion. Practically, I doubt that this is true. The oil solvent 
for the hormone is very slowly absorbed. With subcutaneous 
administration, a residue of the slowly absorbing oil forms a 
noticeable swelling under the skin which is objectionable to 
the patient. The oil residue after intramuscular administra- 
tion, on the other hand, is not palpable. 

The gonadotropins , as has been noted, are effective only 
by the parenteral route. Since they are water soluble, they 
may be given either subcutaneously or intramuscularly. 

Oral Administration. — In the case of the natural estro- 
gens , oral administration is relatively inefficient and much 
more costly to the patient than intramuscular administration. 
Authorities do not agree as to the exact ratio of effectiveness 
between these two methods of administration, but at least nine - 
tenths and probably more of the effectiveness of most natural 
estrogens is lost when they are given by mouth. This method 
of administration is of value only when the cost of medication 
does not worry the patient or when the estrogen dosage re- 
quirement is very low. The relative potencies of different 
estrogens, when given orally, will be discussed later. . _ 

One of the synthetic estrogens, stilbcstrol, has a dimeal 
advantage over the natural estrogens in that it is very effective 
by mouth. Its oral effectiveness is only a little less than its 
effectiveness by the intramuscular route. Its desirability as a 
therapeutic substance is also enhanced by its low cost. How- 
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pver it has one definite disadvantage in that it causes unde- 
sirable side reactions in a certain proportion of patients. ■} a “ 
cominced that most side reactions from stilbestrol are due to 
overdosage and that with careful use of smaller doses, this 
substance will prove to be clinically valuable. Since at the 
present time this substance cannot be sold m this country, 1 
shall not discuss its use in any detail. 

Progesterone has no efiect by mouth and is completely 
wasted when given by this route. The synthetic substance, 
pregneninolone, which has a progesterone-like effect on the 
uterine endometrium, is fairly effective on oral administration. 
This substance has been extensively advertised as an oral sub- 
stitute for progesterone. I believe, however, that too little is 
known about it to justify its extensive use in humans. It is 
true that in the experimental animal pregneninolone causes 
characteristic progestational changes in the endometrium. But 
it also has other effects on the uterus and vagina which are 
characteristic of stimulation by estrogens. Its use, for ex- 
ample, to quiet the irritable uterus in threatened abortions 
(as progesterone is supposed to do) cannot be recommended 
until there is evidence that it will have this effect in the hu- 
man. It has been found in our laboratory that pregneninolone 
has an estrogen effect on the uterine motility of the rabbit in 
that it stimulates contraction and increases irritability. 

The one active androgen that can be purchased at the 
present time ( testosterone propionate ) is practically com- 
pletely, in active by mouth. This statement is made in spite of 
the claims of one worker that testosterone propionate is active 
by mouth when given with bile salts. His claim is not sup- 
ported by adequate evidence, and experimental findings in 
our laboratory indicate the contrary. Luckily, testosterone 
propionate is only sold in ampule form for hypodermic ad- 
ministration. 

Vr***"* known androgen that is at all active by 

„ ; , Tkls ^stance, which is not yet on the market, is 
methyl testosterone . I have had patients respond to this sub- 
stance by mouth in the same manner as they respond to 
testosterone propionate intramuscularly. The necessary dos- 
age of methyl testosterone by mouth is relatively tremendous 

be^bte’tiTseU 5? ^ that ^ P harmac eutical houses will 

prac^^vt^ S ° ** * W 

SS‘fcS is S'“Tr' n,e r s >r?” es arc 

6 c SMn > enter the general circulation, and 
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have systemic effects. This has been demonstrated on the 
experimental ammal in several laboratories, including our own. 
When applied in the form of an ointment, the sex hormones are 
not as potent as when given parenterally. Estrogens and an- 
drogens are one-sixth to one-seventh as potent by this route. 
We have found that progesterone has relatively even less 
potency when given percutaneously. Inasmuch as the skin 
of the laboratory animals differs from that of the human, it is 
not permissible to conclude that the same differences between 
percutaneous and parenteral administration of sex hormones 
apply to the human. There are several reports demonstrating 
that percutaneously applied estrogens and androgens are ef- 
fective in the human, but there are no good quantitative data 
as to just how effective they are. Such data are admittedly 
difficult to obtain in the human. 

In a series of menopausal patients, I have found that rela- 
tively tremendous amounts of estrogens (in comparison to the 
necessary intramuscular dose) must be given percutaneously 
to control symptoms. I believe that, in general, percutaneous 
administration of sex hormones has a practical clinical value 
only for patients requiring a low dose . A further possible in- 
dication might be as supplementary therapy to prolong the 
time interval between hypodermic treatments, thus decreasing 
the necessary frequency of office visits. 

Although the estrogen which is absorbed through the skin 
enters the general circulation and has systemic effects, it is at 
its greatest concentration at and near the point of application. 
This fact has been used to advantage in certain special circum- 
stances. Estrogen ointments have been rubbed into under- 
developed breasts in order to obtain maximal stimulation and 
growth of the breast with minimal systemic effects. For this 
same reason estrogen suppositories have been recommended in 
the treatment of senile vaginitis in the postmenopausal human. 
The estrogens increase the blood supply and stimulate growth 
and general resistance of the atrophic vaginal mucosa. Estro- 
gen suppositories have also been recommended in the treat- 
ment of infantile gonorrheal vaginitis. Estrogen therapy for 
this condition is definitely indicated and, in my experience, is 
very successful if adequate therapy is given. However, I do 
not approve of the use of estrogen suppositories in chMren. 
The advantages of a good local vaginal effect with a minimal 
systemic effect achieved by this method are far out-weighed 
by the danger of genital fixations and aversions induced by 
this form of treatment. This condition can better be cured by 
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teea or four pareotera) admimstratas of est ****tn- 
binnatz ' 1 eqe, on making the diagnosis, 1 mg. a , 7 

1 mg! after three weeks and, for additional safety, another 

milligram at the fifth week. , j 

Pellet Implantation. — The sex hormones have been ad- 
ministered in the form of solid pellets implanted subcutane- 
ously through a surgical incision or by means of a trocar. A 
clinical effect lasting for several months is obtained from one 
implantation. Considering the effect per milligram of sub- 
stance, this is undoubtedly the most efficient method of hor- 
mone administration. 

In treating gynecologic disorders, however, it has several 
obvious disadvantages. The procedure necessitates a compli- 
cated technic and special equipment; the pellets are not 
commercially available; the effect obtainable from a pellet of 
a certain weight is not known with any degree of accuracy, 
and therefore dosage cannot be readily controlled. Further- 
more, in gynecologic therapy, with the exception of meno- 
pausal patients, interrupted treatment or one short course of 
treatment is desired rather than the long continuous hormone 
absorption obtained by the implantation method. 

THE POTENCY OF VARIOUS HORMONE PREPARATIONS 

Inactive Preparations. — It may seem out of place in 
this discussion to mention the fact that many preparations 
sold to and used by the physician are totally inactive and use- 
less. Some of the less scrupulous pharmaceutical firms, how- 
ever, advertise these compounds very extensively and occa- 
sionally the physician obtains good results with them. Such 
occasional good results obtained with these inactive prepara- 
tions may he explained in two ways. Many of these “ovarian 
residues” and “pituitary tablets” contain desiccated thyroid 
and, occasionally at least, it is the thyroid that causes the good 
!w, L ,P esic ^ ated thyroid is often of value in gynecologic 
dysfunctions, but this is an expensive way to prescribe it 

good h riffite e i s r S^ ed f3Ct WhiGh may explain th^ occasional 
fuffiect endocrine disorders are 

this ffiri k?nr^? e0US ??F SK ® 8 and cures. Too frequently 

E? ™P[ oveme at in the patient’s condition. 
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them into the blood stream as rapidly as they are formed. 
Several pounds of ovary or of testis must be extracted to ob- 
tain even one unit of their respective hormones. It is obvious, 
therefore, that one tablet of desiccated ovary can contain no 
biologically active amount of hormone. (3) Even if corpus 
luteum tablets contained progesterone, they would be value- 
less since progesterone is inactive by mouth. (4) The sex 
hormones are not water soluble; therefore, aqueous extracts 
of gonad material have nothing but a psychogenic value. 

There is a certain aqueous extract of corpus luteum that 
is extensively advertised for hypodermic use. It is regret- 
table that certain prominent physicians, in print and in lec- 
tures, have advocated its use in cases of threatened or habitual 
abortion . Presumably the rationale for this treatment is based 
on the demonstration that this substance temporarily inhibits 
uterine motility. It should be pointed out, however, that inhi- 
bition of uterine motility is a very nonspecific response which 
could well be elicited by protein degradation products present 
in an extract of this type. Lack of corpus luteum function is 
theoretically the important , etiologic factor in threatened or 
habitual abortion. The use of this aqueous extract to com- 
pensate for deficient corpus luteum function does not seem 
reasonable, inasmuch as no one has demonstrated that it ac- 
tually contains progesterone or that it can cause progestational 
changes in the uterine endometrium. 

Active Preparations. — For Intramuscular Use.— Es- 
trone, or theclin as it was first called, was isolated in this 
country. It has been widely advertised and is the most com- 
monly used estrogen. This choice is unfortunate because 
estrone is a relatively inefficient preparation. Its potency per 
milligram is low and, relatively speaking, it is quite rapidly 
absorbed from the oil and excreted via the urine. This makes 
it necessary to inject most patients two to four times a week 
in order to obtain good clinical response. 

Estrone and the estrone-like preparations to which these 
remarks also refer, are ordinarily labeled in international 
units. A commonly used dose of these preparations is the 
2000 unit ampule. Sold at a comparatively moderate price, 
this sounds like a good buy. Actually, this is a relatively 
minute dose and is therapeutically equivalent to trying to re- 
lieve a headache with Yz grain of aspirin. Two thousand 
international units of estrone is equivalent to 200 rat units . 
When transposed to the human on a weight for weight basis, 



ENDOCRINE THERAPY POR GYNECOLOGIC DISORDERS 163 

this is sufficient hormone to have a minimal effect 

for twelve hours only in a woman weighing 66.6 pounds. 

The solubility of these substances m oil is relatively low. 
This fact limits the amount which can be administered, l 
have had several menopausal patients whose symptoms could 
not be controlled with the maximal amounts of these sub- 
stances which could be administered. 

Estradiol is marketed in esterified forms for parenteral use, 
estradiol benzoate and estradiol dipropionate. These sub- 
stances have several advantages over estrone and estrone-like 
preparations. They are more potent and are more soluble in 
oil. Of even greater importance is the fact that they are effec- 
tive over a much longer period of time. Using these sub- 
stances, the patient can be given more adequate therapy with 
a longer interval between treatments. This prolonged effect is 
most marked with estradiol dipropionate. In a series of fifty- 
five menopausal patients, we found that over half of them 
could be maintained symptom-free by treatment with this sub- 
stance once every fourteen to twenty-eight days; the remain- 
der needed treatment every seven to ten days. Ten of these 
same patients were then placed on estrone, and it was found 
that estrone was definitely less effective. More recently we 
have found that stilbestrol dipropionate is almost as effective 
as estradiol dipropionate. Stilbestrol dipropionate is not 
available, however, at the present time. Estradiol dipropio- 
nate is labeled in milligrams. Estradiol benzoate may be 
labeled in rat units, but the content is also given in milligrams. 

. A comparison of estrone , estradiol benzoate and estradiol 
dipropionate in terms of relative potencies per milligram is dif- 
ficult The ordinary method of comparison, i.e. f by rat unit 
assays, does not give a true index to the clinical values of 
mese substances. The rat assay method is a short-time test 
tor estrogenic effect and does not consider duration of the 
^trogenic effect It puts a premium on rapid absorption, 
which is a factor that guarantees a relatively evanescent ef- 

ah^mHnn 11 ^ because of their slow 

SSl them somewhat > estradiol benzoate and 

estradiol dipropionate are at least as potent (in terms of rat 

3£ S™"***) “ estrone. In fact, mosTwoSers C on- 
sider them more potent than estrone. Evaluation of the 

mg ?05 mf°r b ® e - r Shown by the 



164 


R R. GREENE 


or five days; when the same quantity of estradiol benzoate is 
given, the response lasts fourteen days and, with the same 
amount of estradiol dipropionate, the response lasts for forty- 
two days. 

Recommendations as to actual dosages to use in various 
conditions lie beyond the scope of this discussion. The most 
common sin in sex hormone therapy and a very common cause 
of poor clinical response is the use of doses too small to have 
any physiologic effect. Shorr, who has done a great deal of 
work on this subject, states that the usual dose necessary to 
produce a physiologic effect in the human female totals 6000 
to 9000 rat units (divided into three doses) per week. This 
is equivalent to 1.0 to 1.5 mg. of estradiol benzoate or 6.0 to 

9.0 mg. of estrone (60,000 to 90,000 international units). Its 
equivalent in estradiol dipropionate would be a little less than 

1.0 to 1.5 mg. given once a week. It must be realized, how- 
ever, that this is an average dose. The exact dose of estrogen 
necessary for this physiologic effect varies a great deal in dif- 
ferent patients ; some need less and frequently patients require 
much more. 

The actual cost of estradiol benzoate and estradiol dipro- 
pionate, in equal active amounts, is less per ampule than that of 
estrone. The cost on a weekly or a monthly basis is greatest 
with estrone, less with estradiol benzoate and least with 
estradiol dipropionate. 

No extensive discussion of the potency of androgen prep- 
arations is necessary. Only the esterified form, testosterone 
propionate , is available. This substance has a relatively pro- 
longed effect. The more rapidly absorbed and relatively less 
potent free form, testosterone, is not sold. Ampules of testo- 
sterone propionate are labeled in milligrams. 

There is no effective esterified form for progesterone. In 
addition to the crystalline progesterone, some relatively crude 
but active preparations of corpora lutea are available. One 
international unit of these crude extracts is equivalent to 1.0 
mg. of the crystalline substance. It must be remembered that 
progesterone is relatively rapidly absorbed and excreted. It 
must, therefore, be given at frequent intervals for good results. 

There are glowing reports in the literature as to the excel- 
lent therapeutic results obtained in cases of threatened or 
habitual abortion by treatment with 34 mg. or less of pro- 
gesterone twice a week. It is known that in normal pregnancy 
10 to 100 mg. of progesterone are produced and metabolized 
daily. Thus it is difficult to believe that these comparatively 
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• n „ t . ^ n .pc have any value other than a psychogenic one. 
The apparent good results with this type of therapy can better 
be explained by the almost completely neglected fact that a 
gooTLmy women who miebt he considered “habunal abort- 
ers” or as having “threatened abortions” will have normal 
full-term pregnancies with no therapy at alL 

The potencies of both chorionic and equine gonadotropins 
have recently been standardized by a committee representing 
the League of Nations. Ampules or vials of these prepara- 
tions are now labeled in terms of these international units. 
This fact has improved a very confused situation. . In the past 
the various firms used their own individual varieties of rat 
units. There was a variation of 300 per cent in actual potency 
between the various chorionic gonadotropins and 1000 per 
cent between the equine gonadotropins, all these substances 
being produced by reputable firms. 

The potency of anterior pituitary gonadotropic extracts is 
not standardized. Most observers agree that products of this 
type have little or no value in the human. Their potency is 
too low and, being quite crude, their administration is too 
often followed by inflammatory reactions. 

The actual potency of chorionic gonadotropin in the hu- 
man is subject to much dispute. I doubt very much that it is 
ever clinically indicated in the human female. This substance 
will cause ovulation and corpus luteum formation in the rat 
and rabbit. Its clinical use was based on the assumption that 
it would have the same effect in the human. Unfortunately 
this is not true. All observers have been unsuccessful in at- 
tempts to demonstrate that it will produce ovulation, corpus 
luteum formation, or progesterone production. Good clinical 
results with this substance in cases of functional bleeding have 
been claimed by some authors and observed by some phys- 
icians. Equally poor clinical results have been claimed by 
other authors and observed by other physicians. If this sub- 
stance were truly valuable, everyone should be able to get 
good results. It seems to me that the explanation for the 
occasional spontaneous remissions or cures in this condition 
,, m relatively high frequency of good clinical results 
rather than m any virtue of the chorionic gonadotropin itself. 

. • remarks on the human potency of chorionic gonado- 

tropm refer only to the female. This substance is effective in 

^ . m * at lt stimulates the endocrine function of the 
interstitial cells of the human testis 

Dogmatic statements as to the therapeutic potency of 
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equine gonadotropins are not justified. This substance has 
been available for too short a time to allow an accurate esti- 
mate of its clinical value. My own experience with it is quite 
limited. I am convinced, however, that the clinical reports 
are not yet adequate to support some of the claims made for 
this substance. There is no doubt that it has caused the pro- 
duction of corpora lutea in a certain percentage of women with 
normally reacting ovaries. There is, however, scant evidence 
that it will cause the production of corpora lutea in the ovaries 
of women who are known to be sterile because of lack of ovu- 
lation. The fault in such cases may well lie in abnormality of 
the ovaries in their response to gonadotropes. It is quite pos- 
sible that when the proper dosage, time and frequency of 
treatment are worked out, this substance may be clinically 
valuable. At the present time, however, it cannot be con- 
sidered as the universal panacea for sterility, functional bleed- 
ing, amenorrhea and other conditions as intimated in some of 
the advertising for this substance. 

Active Preparations for Oral Use. — The remarkable 
oral potency of stilbestrol has been previously indicated. The 
relative inefficiency of the natural estrogens by the oral route has 
also been discussed. Oral estrogens from natural sources are 
being purchased and used to some extent at present. It is 
therefore pertinent that certain common misconceptions as to the 
oral potency of the various preparations should be pointed out. 

Estriol and emmenin (composed, to a large extent, of 
estriol glucuronide) are widely regarded as being the most ef- 
ficient oral estrogens. This is true only in a very limited and 
rigidly qualified sense. Estriol glucuronide is as potent by 
mouth as it is parenterally, estriol is a little less so, and the 
other natural estrogens are even less potent by mouth than 
parenterally. Referring then only to the effectiveness of each 
substance by mouth compared to its effectiveness parenterally, 
it is absolutely correct to say that among the natural estrogens 
estriol and estriol glucuronide have the greatest oral efficiency. 
This statement, however, has nothing to do with the actual 
oral potency per milligram of these natural estrogens. The 
very important fact that, parenterally, estradiol is several hun- 
dred times more potent than estriol and several thousand times 
more potent than estriol glucuronide has been neglected. In 
spite of the lower effectiveness of estradiol by mouth as com- 
pared to its effefctiveness by parenteral administration, it is 
still a great deal more potent orally per milligram than is 
estriol or estriol glucuronide. 
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In riving estrogens for oral administration, estradiol : at the 
presenf Se is fee substance to prescribe. Per effective 
mount oi hormone it is the least costly to the patient. 


SUMMARY 

In general, the sex hormones available at the present time 
should be given by the intramuscular route. _ This method is 
more efficient per milligram of hormone and is least costly to 
the patient. Estrogens lose a high percentage of their efiec- 
tiveness by the oral route. They may be given by this route, 
however, if the dosage requirement of the patient is low or 11 
the cost of medication is of no consideration. For oral admin- 
istration, estradiol is the estrogen of choice. 

Estrone and estrone-like preparations are relatively ineffi- 
cient by the parenteral route. Estradiol benzoate is more 
efficient and estradiol dipropionatc most efficient. The cost of 
treatment is less with these latter two substances than with 
estrone and estrone-like preparations. Estradiol benzoate 
should be used when a relatively short effect is desired. Es- 
tradiol dipropionate is the drug of choice under most other 
conditions. 

Progesterone has no effect by mouth. It should be given 
parenterally at frequent intervals. To obtain physiologic ef- 
fects, doses much higher than those commonly recommended 
must be used. 

Pregneninolone (anhydro-oxy-progesterone or ethynil tes- 
tosterone) has been given by mouth for its progestational 
effects. _ In the experimental animal it has some effects char- 
acteristic of progesterone and other characteristic of estrogens. 
Its clinical use is not recommended until more is known about 
its effects in the human. 


The only androgen that can be purchased at the present 
time is testosterone propionate. This substance is an efficient 
androgen when given intramuscularly. It has no practical 
value, however, when given by mouth. 

, the sex hormones have some clinical effect when ad- 
ministered percutaneously. Because of the relatively weak 
effect obtained by this method, inunction of sex hormones is 
not very frequently indicated. 

The gonadotropic substances are complex protein hor- 
mones. Since theyare destroyed by the digestive enzymes, 
they have no effect by mouth but must be given parenterally. 
n „S ‘ 0 n V 1 . lc . Sonadotropin does not stimulate the human 
ovary and it is doubtful if it is ever clinically indicated ffithe 
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female. Equine gonadotropin will stimulate corpus luteum 
formation in the female. There is little evidence that it has 
such an effect in women with abnormal ovarian function. It 
may be of more clinical value in the future when more is 
known about its effects in the human and when more is known 
about dosage and the proper time of administration. 

Most workers have had poor results with gonadotropic ex- 
tracts of the anterior pituitary . The poor results may be due 
to the crudity and lack of potency of such extracts. 
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THE TREATMENT OF NEPHRITIS 

The treatment of nephritis has long been difficult for the 
practitioner to comprehend. We will briefly review two cases 
of nephritis, each presenting a different aspect of the disease, 
in order to clarify the basic principles of therapy. 


ACUTE GLOMERULONEPHRITIS 

Cast J. B., a thirty -four-y ear-old white male, was in good health until 
three weeks prior to his admission to the Research and Educational Hospital 
on January 11, 1938, when he developed an acute pharyngitis. It was considered 
a mild infection and he kept at his work for a week, during which time he 
seemed to fed better. However, a week after the throat infection, he began to 
have vague pains in his joints, especially the ankles, and some soreness of the 
calf muscles. A few days later his ankles began to swell. This was fairly con- 
stant, the swelling persisting throughout the day. Later his wife noticed some 
swelling under his eyes and pu Sin ess about his face and neck. He bad felt quite 
well except for some intermittent attacks of belching, “gas” and occasional 
abdominal distress during the previous five years. A left herniorrhaphy had 
been performed in 1926 and again in 1933. Since the swelling first appeared 
there had been frequent watery stools ; on some days as many as six movements 
were passed. 

On examination he appeared a well developed, moderately edematous white 
man who was quite comfortable. His face was pale and somewhat edematous, 
but no suborbital edema was evident. The pharynx and pillars were injected 
and the tonsils atrophic. A small, barely palpable thyroid gland wax present. 
The heart appeared normal in all respects. The blood pressure was ISO systolic 
and 110 diastolic. A slightly enlarged, well rounded abdomen suggested the 
presence of a small amount of ascitic fluid, although dulness in the flanks and 
a fluid wave could not be satisfactorily demonstrated. An old surgical scar 
wax found in the left inguinal region. There was considerable edema of both 
ankles and legs, and there were some callosities of both knees, the result of 
repeated kneeling incident to Ms former work. He weighed 179 pounds. 

Laboratory examinations assured the diagnosis of acute Bright's disease. 
The urine was scant in amount (400-650 cc. per day) and smoky in color. Mi* 
croscopic examination revealed the presence of innumerable red blood cells, a 

c^r, 1 u ak ° C ^ CSi tpitheUsd ^ hyaline casts, and a few finely 

granular casts. About 3 to 4 gm. of protein (albumin, were excreted daily. 
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The blood chemistry on January 14 showed an NPN. of 103 mg., urn nitrogen 
67 mg., creatinine 3.2 mg., serum albumin of 2.6 gm and a serum globulin of 
1.8 gm. per 100 cc. A urea clearance test performed the following day showed 
only 8.38 cc. of blood cleared per minute, or 1 $£ per cent of the normal renal 
function. 

The patient was immediately put on the usual regimen for acute nephritis. 
This included 1000 cc. of milk and 500 cc. of cream divided into six feedings, 
supplemented by daily intramuscular injections of 02 gm. ascorbic arid and 
15 grains of sulfanilamide every four hours. This provided 1675 calories. 
There was a gradual daily improvement so that, after ten days, he had lost con- 
siderable edema. His weight fell from 179 to 161 pounds. The urine showed 
fewer red blood cells, only a few granular casts, and the protein excretion fell 
to 2 gm. daily. As his initial diet was considerably under his basal requirements 
(1800 calories), two eggs and 10 gm. of sugar were added to bring it up to the 
needed value. It gave four feedings and two eggnogs, thus relieving the 
monotony of the original diet. 

Improvement continued during the next two weeks. The blood pressure 
fell to 132/S4; there were fewer red blood cells in the urine and the patient’s 
weight was 142 on February 4. The NPN. had fallen to 78 mg., the urea nitro- 
gen to 50 mg. and the creatinine to 2.6 mg. per 100 cc. By the fourteenth of 
the month he weighed 134% pounds, or a loss of 44% pounds in five weeks. 
Thirty per cent more calories was added to the diet. This new diet consisted 
largely of toast, cereals, baked potatoes, butter, and orange juice. It contained 
131 gm. of carbohydrate, 187 gm. of fat and 70 gm. of protein, providing 2475 
calories dally. Vitamin C tablets, 25 mg., and vitamin B-G syrup in teaspoon- 
ful doses, were given thrice daily. Improvement was still taking place. 

On February 23, this was considered a fairly well healed case of acute 
glomerulonephritis. The urine contained no casts, and occasionally 4 to 6 red 
blood cells per high power field could be seen in the centrifuged snerimens. 
The blood chemistry had returned to normal (NPN. 20 mg., urea N 12 mg., 
and creatinine 1.9 rag. per 10O cc.). To compensate for the small daily pro- 
teinuria, 0.3 to 0.5 gm., he was put on a diet of 124 gm. protein, 175 gm. car- 
bohydrate, and 142 gm. of fat. He gained some weight and felt better, although 
the diet did not change his urinary sediment excretion nor diminish the pro- 
teinuria. He was discharged from the hospital on March 24 as a latent case 
of glomerulonephritis. At no time did he have dyspnea, palpitation, tachy- 
cardia, or cardiac distress. 

The patient then returned to the dispensary and, during the next year, 
there was a gradual diminution in the proteinuria. The blood pressure, blood 
chemistry and urinary sediment were normal. He was discharged from the 
clinic in September, 1939, as a healed case of acute glomerulonephritis. 

Treatment. — In acute glomerulonephritis the physician 
is faced with badly damaged kidneys. A majority of the filter- 
ing units of the kidney are clogged by the products of acute 
inflammation. At this stage of the disease their, effectiveness 
is reduced to nothing, and consequently very little urine is 
manufactured. The little that is formed contains a great deal 
of albumin, casts, red blood cells and nitrogenous wastes. In 
time, the products of inflammation are absorbed and the filter- 
ing units are able to perform their normal duties. The chief 
concern of the physician is therefore to assist the natural re- 
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parotive process, maintain an adequate water balance, provide 
sufficient nutrition, and obtain skillful nursing care. 

Rest is the most important factor in the treatment of 
Brieht’s disease. The patient should be given complete bed 
rest as soon as the disease is diagnosed or even suspected. 
This period of rest should continue until all signs of red blood 
cells disappear from the urine. Usually this requires sis to 
ten weeks of complete bed rest. In some cases the urinary 
sediment may clear up quickly but mild amounts of pro- 
teinuria may still continue. Such patients are allowed some 
activity after the second month; if this does not increase the 
hematuria, they are allowed more activity by the end of the 
third month. It is during this early period that dose clinical 
watch of the patient and skillful nursing care are imperative, 
so that complications may be avoided. If they occur they are 
quickly recognized. 

Acute glomerulonephritis is a self-limited disease, and the 
medical management of these cases is largely dietetic. 

Volhard and Fahr were so intent on resting the kidney 
during the acute phase of the disease that they advocated a 
hunger-thirst regimen. All food and fluid were withheld for 
three to five days. Later they modified this plan by allowing 
some fruit juice, a few crackers, or a cup of weak tea. It was 
assumed that this procedure completely rested the kidneys. 
There are two objections to the Volhard thirst management. 
In the first place the patient is constantly losing water through 
his breath, through his skin and through his bowels. To com- 
pensate for these water losses a patient on the hunger-thirst 
regimen must draw on his body store of water. The dangers 
of dehydration are added to the disease. In the second place, 
the fever and starvation lead to acidosis. Consequently, this 
plan does not put the kidneys completely at rest. 

Pen ideal method of treatment would be one that provides 
sufficient fluid to make good the daily losses through the 
breath, bowels, and skin, and one that would forestall hunger 
acidosis. A modification of the Karell diet, such as was given 
the pauent m Case I, fulfills these requirements. There were 
1500 cc. ot fluid and 1675 calories given daily. The latter 
value k considerably less than the patient’s caloric needs, but 

°S- Tf objection sbce is given only during the 

S ^ tb ^. lsease - ^er it can be raised to the full 
ca one needs. This is done by increasing the carbohydrate 

TMsindude5 - fniit juices, cooked > vege- 
tables except nee, corn, green peas or lima beans, fresher 
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cooked fruits, oatmeal, tapioca or arrowroot puddings, baked 
potato, clear jelly, honey, sugar, and cream. Glucose gives 
ready calories and helps in the oxidation of fats. Body pro- 
teins are not burned to as great an extent, hence glucose really 
is a protein sparer. 

Some objection might be raised to the milk and cream diet 
as it contains protein and sodium chloride. We have not seen 
any harmful effects from its use; in fact, recovery took place 
more rapidly by this method of therapy. There is experi- 
mental evidence that neither proteins nor salt retard the heal- 
ing of acute glomerulonephritis. 

Diuretics are rarely needed. Spontaneous diuresis usually 
begins after five days. After that the fluid intake is largely 
governed by the output. Mercurial diuretics should never be 
given because of the harmful effects on the inflamed kidney 
tissue. On three occasions we have observed patients with 
acute glomerulonephritis who were given intravenous injec- 
tions of mercurial diuretics prior to their entrance into. Re- 
search and Educational Hospital. In none of them did it 
produce diuresis; in fact, their acute illness was considerably 
more prolonged. Fortunately all of them eventually recovered 
from this ill chosen form of treatment. 

A few other considerations are of importance. As these 
early diets are lacking in vitamins B, C and G, it has been our 
practice to supplement these factors. During the. first few 
days ascorbic acid (0. 1-0.2 gm.), once or twice daily,. is ad- 
ministered parenterally. After diuresis sets in all vitamins are 
given by mouth. The 25-mg. ascorbic acid tablets and the 
syrup of B and G have worked well. Occasionally laxatives 
are needed. Mineral oil, cascara sagrada, or milk of magnesia 
are the ones of choice. 

Sulfanilamide in doses of 1 to 2 gm. three times to four 
times daily has given excellent results. It is apparently most 
helpful in cases where there are active foci of streptococci. 
The drug was very effective whenever there were organisms 
free or circulating through the body. When there were no 
longer active foci and the patients had passed to the secondary 
or allergic stage of the disease, sulfanilamide was of no. value. 

A majority of patients with acute glomerulonephritis re- 
cover spontaneously, but there are two complications that are 
often fatal: They are cardiac failure and acute pseudo-uremia . 
In general, patients with an acute nephritis have a brady- 
cardia. A pulse rate of more than 80,. dyspnea, orthopnea, 
palpitation, extrasystoles and electrocardiographic changes are 
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indications of cardiac failure. Digitalis in full therapeutic 
doses must be given as soon as any of these signs appear. 

Acute pseudo-uremia is the other important complication. 

It is characterized by headache, apathy, vomiting, amaurosis 
and coma. As it is not related to the absolute retention o 
nitrogenous waste products in the blood stream it is not 
uremia. Instead, it is the result of an acute edema ol the 
brain— and hence is more properly referred to as acute pseudo- 
uremia— and is by no means a hopeless condition. At the first 
appearance of headache, apathy, or spots before the eyes, 30 
to 60 cc. of a 50 per cent solution of magnesium sulfate should 
be given by mouth. This may be repeated even' four hours 
until a fall in blood pressure is obtained. If coma or convul- 
sions supen'ene, more energetic methods must be used. Any 
of the recently introduced dehydrating agents work admir- 
ably. We have found 50 cc. of 50 per cent sucrose given in- 
travenously entirely satisfactory. It may be repeated in four 
or six hours, although one or two injections are usually suffi- 
cient. There have been some reports of tubular degeneration 
following the use of these agents. The brilliant results in 
relieving convulsions or coma of acute pseudo-uremia by these 
agents justify the risk of tubular degeneration. Moreover, 
there is evidence to show that this tubular degeneration is 
transient and heals in a comparatively short period of time 
while untreated acute pseudo-uremia is speedily fatal. 

Summary. — In acute glomerulonephritis, the physician is 
faced with badly damaged filters or nephrons. In time the 
natural reparative processes will remove the products of in- 
flammation so that function can return to normal. It is essen- 
tial that the physician give adequate fluid, provide sufficient 
nutrition , watch for complications, and have skillful nursing 
care in all cases of acute nephritis. 

NEPHROSIS AND THE NEPHROTIC SYNDROME OF GLOMERULO- 
NEPHRITIS 

3 “ n * te * n '>' ear -° Jd white girl, entered the hospital on 
December 31, 193/, complaining of swelling of the ankles and thighs. She had 

^ - t£n “? ths prior *° admksion when she began to have a 
h " anUc5 and tUghs - M m<!t difficult 
her urine v° WUlted a physician who found albumin and casts in 
a w^- hC U° **? “ btd ' A of fruit juice and 

!?* , f ° ^ she given ammonium chloride and on inW 
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better. A rash appeared over her chest and back, there was some wheezing 
bronchitis, and a few days later she became quite swollen. This bout sub* 
aded in a week, only to recur at monthly intervals for the next three months. 

kin tests failed to reveai any due of the exdting factor of these reactions, 
There was no history of frequent sore throats, scarlet fever, or sinusitis. 
Amenorrhea had been present for three months prior to a dmissi on. 

Physical examination revealed a poorly nourished girl whose face was 
very pUffy and edematous. Her pupils were round, equal, and reacted to light 
and accommodations. The conjunctival and mucous membranes were pale. 
The tonsils had been removed and the pharynx was injected. Excursion of 
the chest was limited, particularly over the bases. Tactile fremitus was im- 
paired, the percussion note dull, and the breath sounds inaudible over these 
regions. In the upper portions of the lungs many dry crackling rales and 
squeaks were heard. Her heart was normal in ah respects, and the blood pres- 
sure was 126/90. Her abdomen was greatly enlarged and a fluid wave was 
easily demonstrable. There was marked pitting edema of her extremities. 

The laboratory examinations showed the following; in the urine, some 
granular casts, many red and white blood cells, and a heavy reaction of albu- 
min; cholesterol 500 mg., serum albumin 1.19, and serum globulin 1.97 gm. per 
100 cc. The basal metabolic rate was normal, as were all other values. 

The patient was given a high protein, salt poor diet and frequent blood 
transfusions. Her diet contained considerable meat, fish, fowl, and milk, con- 
sisting of a daily intake of 110 gm. of protein, 88 gm. of fat, and 170 gm. of 
carbohydrate — or a total of 1900 calories. In addition 0.2 gm. of ascorbic 
arid was given daily. Blood transfusions of 350 to 355 cc. of whole blood 
gave her the most relief from her edema. Twelve transfusions were given dur- 
ing the first four months of her hospital stay. They did not materially increase 
her circulating blood protein values, but they greatly reduced her edema and 
made her more comfortable. One could not help but be impressed by the great 
relief that she would get during the two to five days after a transfusion. 
Usually there would be a fairly good diuresis the day of the transfusion, and a 
weight loss of 2 to 8 pounds was not uncommon. During the next few days 
there was a gradual reaccumulation of fluid, necessitating an additional trans- 
fusion. 

Sinc6 the outstanding symptom of this disease is due to the lowered 
serum proteins, various means were tried to raise these values: On April 29, 
500 cc. of a 6 per cent acacia solution was tried, but she developed an urticarial 
rash. Four days later 100 cc. of a 30 per cent aqueous solution of acacia was 
given intravenously, slowly, and she lost 2 pounds of edema fluid. Several 
other injections were given with similar results. Early in July, without any 
apparent reason she had a spontaneous diuresis and lost 16 pounds of fluid. By 
the end of September she had slowly gained enough fluid to be as edematous 
as on admission to the hospital. A 5 per cent solution of amino adds in 
dextrose was given on several occasions and this was followed by slight diuresis. 

She improved sufficiently so that she was discharged from the hospital on 
November 23, 1938. 

After that her edema cleared and there was continued improvement until 
her readmission on March 7, 1939. At that time there was no edema of the 
extremities and her blood pressure was 125/85. The urea clearance was 23.4 
cc., or 43 per cent of the normal value. She was able to concentrate urine to 
1.016 and the intravenous phenolsulfonphthalein showed only a 10 per cent 
return of the dye after fifteen minutes. AH of these tests indicated a definitely 
impaired renal function. Daily albuminuria of 1.0 to 12.8 gm. was noted. 
Blood cholesterol values were 615-625, the serum albumin 2.16, and strum 
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globulin 2 J09 cm. per 100 ct, and the niUogonous tnute producU ^re aB of 
normal values. A stomal puncture showed a nonnocytic anemia^ with a 
to the left. The increased sedimentation rate (38 mm. per hour} ' ® 

toxic process. As she felt nrefl and had no symptoms she was discharged from 

the hospital on April 3, 1939. ^ 

During the last week of May she contracted a head cold that preapitated 
another bout of edema, so she returned to the hospital on June 1, 1939. An 
exa mina tion at that lime disclosed a slight amount ol edema and the retinal 
vessels were normal. She was given complete bed rest and a high protein, 
salt-free diet. Some facial and ankle edema recurred, so she was given several 
transfusions. A proteinuria of 3.0 gm. per day persisted. At that time nitrogen 
retention first appeared (NPN. 42 to 59 mg„ urea N 27.6 mg.). The urea 
clearance had fallen to 13.0 cc. per minute, or 24 per cent of norma). Follow- 
ing the tr ans fusions the patient had improved sufficiently to allow her to go 
home, on August 21, 1939. A diet of 60 gm. of protein, 100 gm. ol fat, and 
1S1 gm. of carbohydrate was given. 

While at home she had several cycles of edema and edema-free periods, 
but finally the edema increased to such an extent that she was readmitted to the 
hospital on January 29, 1940. Examination at that time revealed a blood 
pressure of 14S/10S; otherwise there was no change. The fundi showed no 
pathologic changes. The laboratory' findings were most significant: the XPN 
had risen to 66.7, the urea N to 51.3, the creatinine to 4 2 , and the cholesterol 
to 600 mg. In April, the urea clearance fell to 9.6 cc, per minute, or IS per 
cent 

When seen in the dispensary on July 19, there was some dyspnea on 
exertion and a moderate amount of edema of the body and legs. The KPN 
had risen to 86.7, the urea nitrogen was 36.4 and the creatinine was 5.7 mg. per 
100 cc Her cholesterol still remained high (590), but the scrum albumin was 
3-3 and the serum globulin 22 gm. The blood pressure 136/94. 

A tentative diagnosis of nephrosis was made early in Jan- 
uary, in this case on the basis of the insidious onset, the mas- 
sive edema, the heavy proteinuria, the low serum protein 
values, the high cholesterol and the normal blood pressure. A 
differential diagnosis between a true lipoid nephrosis and the 
nephrotic syndrome of glomerulonephritis would include the 
features outlined in the accompanying tabulation. 

A urea dearauce test on January 13 showed 26.2 cc. of 
blood deared per rmnute, or 48.5 per cent of the normal renal 
tunction. This finding, in addition to the occasional demon- 

centrifnerpri ?J° \° X f- blood ceUs per power fi eld of 

th tS ; ™ e ^ adS *5 0113066 ^ diesis to that of 

the nephrotic syndrome of glomerulonephritis. 

to ZnntlT™ “^osis” was first introduced in the literature 
to denote a purely degenerative lesion. It is a bilateral nor, 

^aw.aiis-; , 'JaR 
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TABULATION 

DlFFERENTIAI, FEATURES OP TRUE LlPOID NEPHROSIS AND THE NEPHROTIC 

Syndrome of Gloiteruxonephfjtis 



^ n3et Insidious 


Blood pressure 

Edema . 

Retinal vessels. . . 

Heart 

Urine: 

Red blood cells ....... 

Albumin 

Concentration tests. . . 
Blood Chemistry : 

NPN 

Cholesterol 

Urea clearance 

PSP test 

Concentrating ability 

Basal metabolic rate. . 
Prognosis 


Course. 


Normal 

Massive 

Normal 

Normal 

Absent 

Large amounts 
Normal 

Normal 

High 

Normal 

Normal 

Normal 

Low 

Good, except 
intercurrent in- 
fections 

Prolonged with few 
renal changes. 
Many heal 


for 


Usually follows a sore throat, ton- 
sillitis, sinusitis, or upper air 
passage infection 
Elevated 
Massive 

May show some exudative changes 
May show ERG changes 

Present early in the disease 
Large amounts 
Impaired 

Elevated 

Normal or may be elevated 

Impaired 

Impaired 

Impaired 

Normal 

Poor 


Gradual loss of renal sufficiency, 
all eventually succumb 


the retinal vessels, or enlargement of the heart, and without 
renal insufficiency as evidenced by a normal nitrogen excretion 
and a normal dye excretion. By “no hematuria” is meant not 
more than 2 to 4 red blood cells per high power field of centri- 
fuged urine specimens. 

The cause of nephrosis is unknown. In most cases it be- 
gins without any apparent reason. Insidiously edema begins, 
later to become more and more evident despite the fact that 
a careful history failed to reveal any antecedent infection or 
illness. These cases have been called “genuine” by Volhard 
and Fair, and more aptly “cryptic” by Addis. There are 
other cases which have been said to follow or to have been 
casually related to an odd assortment of causes, as chronic 
infection, heavy metals, or disturbances of metabolism. Spe- 
cifically, osteomyelitis, chronic suppuration, tuberculosis, 
syphilis, mercury, gold, arsenic, diabetes mellitus, and the tox- 
emias of pregnancy have been advanced as causes of nephrosis. 

Symptoms. — The symptomatology of the disease is strik- 
ing: Albuminuria is always present and may be as great as 
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30 gm per dav. Usually it is much less, and very. fr ^ ue "^ 
chroSc P A typically soft edema of the tissues of the face and 
neck on first inspection often suggests the diagnosis. It is 
first apparent in the lax tissue of the eyelids, and worse in 
the morning and better as the day wears on. Ascites, hydro 
thorax and anasarca follow and may be so great as to mark 
the true loss of body fiesh of the patients. Urinary changes 
are determined by the edema. With the formation of edema 
there is oliguria; with loss of edema } polyuria, mien the 
edema is immobile, the daily urinary' volume is unchanged. 
Apparently there is no vascular reaction, as the blood pressure, 
retinal vessels, and cardiac size are unchanged. 

The nephrotic stage of glomerulonephritis is characterized 
by the persistence of signs of active renal destruction. At 
times this may be so gradual that it is confused with true 
nephrosis. Later there is progression of the disease to a cer- 
tain point, after which it appears inactive; however, the pa- 
tient gradually loses some of his renal functions. Usually 
there is a mild to a heavy' proteinuria recorded as a -J- to 
++++ (0.5 to 20 gm. or more of protein per day). As a 
result of this proteinuria, the serum proteins are low. If the 
serum albumin is below 2.0 and the serum globulin less than 
1.5 gm. per 100 cc., the patient is likely to have edema. Often 
there is slight nitrogen retention with corresponding elevation 
of blood nitrogen values. Unless there is a history of any 
of the following: a previous acute attack, persistent hemat- 
uria, some elevation of blood pressure, diminution of urea 
clearance, loss of concentrating ability of the kidneys or nitro- 
gen retention, the diagnosis of the nephrotic syndrome of 
glomerulonephritis is not easily made. There are cases that 
present the nephrotic state without any signs of active neph- 
ritis, and the differential diagnosis between a nephrosis and 
the true condition is impossible. To these cases Volhard has 
given the name “nephrotic type of glomerulonephritis,” while 
Osier referred to the condition as “chronic parenchymatous 
nephritis. _ Failure to observe these cases over a long enough 
period of time, as well as incomplete studies of them has been 
responsible for some of the misleading statements that appear 
m the literature to further confuse the picture. 

, .rentiation between the hemorrhagic disease and pure 
p osis is usually made by the presence of three important 
^f ac ? e 1 f stl( ? : hypertension, nitrogen retention, and^hemat- 
una, either singly or m combination. Some patients have less 
of the angiospastic reaction than others so hypertension S 

vou 25— 12 J 
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be absent in them. Nitrogen retention is also an equivocal 
sign, since it may not be present until fairly late in the disease. 
In well compensated renal insufficiency it may be evident only 
by urea clearance tests. On the other hand, the degenerative 
processes of nephrosis may extend to such a degree that there 
is a material reduction in the number of functioning nephrons. 
In those cases there will be an impairment of urea clearance, 
followed later by nitrogen retention. Hematuria is the most 
important sign. It may be intermittent or a dry diet may be 
needed to make it apparent. When present, nephrosis can be 
definitely excluded. A definite history of an acute Bright’s 
disease with hematuria is of equal diagnostic import. 

The importance of separating these two entities lies in 
their different prognoses. The nephrotic syndrome of glomer- 
ulonephritis always leads to a terminal stage, usually uremia 
and death. Nephrosis is more likely to lead to recovery, or 
death by a pneumococcal infection. A few patients with 
nephrosis are said to die in uremia. 

Usually there are signs of renal impairment in the neph- 
rotic syndrome of glomerulonephritis. The sensitive urea 
clearance test generally shows some impairment, as in Case 
II. Hematuria is very commonly still present from the acute 
or initial attack. If after four months of the original attack 
of acute nephritis improvement does not begin, the patient 
passes into the active chronic or terminal stages of the disease. 
The hematuria is not necessarily great, for there are some 
cases in which a special twelve-hour dry diet is needed to make 
it evident on microscopic examination. With time, however, 
the hematuria, like the concentrating ability of the kidneys 
and the urea clearance, gets worse. In a few instances it is 
believed to remain stationary but not for long. • It is indeed 
exceptional that these patients improve sufficiently to pass to 
the latent stage. 

The life span of a patient with the nephrotic syndrome 
of glomerulonephritis varies from several months to several 
years. There are a few cases that pass directly from the acute 
attack to the terminal stage. A majority of the patients will 
die within three to five years after the initial attack. 

Edema follows the loss of the circulating serum proteins. 
When animals are bled daily and thereby deprived of their 
serum proteins (plasmaphoresis), edema ensues. These ex- 
periments emphasize several points: First, the bleedings must 
be daily and for several weeks before the circulating serum 
proteins are reduced. This means the body possesses a large 
factor of safety before it exhibits any change. These expen- 
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meats also provide a method of studying the manufacture of 
SST proteins. Serum albumin is readily manufactured at 
first; serum globulin at a much slower rate. After some weeks 
the serum albumin production drops considerably but the 
serum globulin continues at nearly the same rate. SUU later 
both are depressed and are formed at slow rates of speed. 
Edema appears when the total circulating proteins are be ow 
2.5 per cent. Since serum albumin exerts about four times 
the osmotic force of serum globulin, it is evident that a drop 
in the former is the more serious of the two. Considerable 
attention has been attached to the scrum albumin and scrum 
globulin ratio. Normally it is about 1.5 to 2.5. In nephrosis, 
for reasons given above, it becomes reversed, so that there is 
more globulin than albumin, or ratio of 0.5 to 1 is seen. Much 
stress has been laid on this reversal of the A/G ratio. Without 
denying its existence it has focused attention on the wrong 
thing. Of the constituents of the blood serum, albumin exerts 
the greatest osmotic force. Since the greatest portion of os- 
motic pressure comes from the serum albumin, the real em- 
phasis should be on: (1) total osmotic pressure and (2) its 
chief active agent, serum albumin. 

Treatment. — A differential diagnosis between lipoid neph- 
rosis and the nephrotic syndrome of glomerulonephritis is of 
little importance concerning treatment as long as renal suffi- 
ciency is present. These two conditions present nearly iden- 
tical clinical pictures and in both the main therapeutic effort 
is directed toward the riddance of edema. 

Edema is the stumbling block for the physician. One of 
the main objects of treatment is to elevate the lowered serum 
albumin and globulin by feeding high protein diets . Theo- 
retically this appears to be simple replacement therapy: 
merely feed enough protein to make good the urinary losses. 
In practice, however, such quick results are rarely observed, 
as was well illustrated by Case II. High protein diets are an 
important feature in treatment. In our experience we have 
used diets of 90 to 120 gm. of protein daily. These are about 
the highest amounts that patients will take over a long period 
ot tone. Considerable ingenuity is needed to make a patient 
contented to stay on this type of diet. Usually meat, fish, 
JJS* d , Kali \f re 1 °5ered. There seems to he no doubt that 

’ r P i artlCU,arly c th5 ? k steaks and roast beef, are the 
most effective means of raising the serum proteins. Further 

ST to ordSto ^ ***% “ quickly 35 d0 of “real 

. in order to have sufficient protein from veeetahlp 
sources alone, so much bulk and roughage must be added that 
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the lower bowel is quite irritated and gastro-intestinal prob- 
lems arise. Thus for all practical purposes the chief dietary 
reliance in nephrosis is on a heavy meat diet. As long as the 
nitrogenous waste products are cleared from the blood stream 
such diets cause no irritation to the kidneys. 

In. periods of stress, high protein diets must be supple- 
mented by other means. Blood transfusions are really serum 
protein replacements. It has been our experience that trans- 
fusions of 40H to 500 cc. of whole blood are of inestimable 
value. It is true that a single transfusion does not raise the 
serum albumin and serum globulin values much. The subjec- 
tive relief, the diminution of edema and the restored sense of 
well-being of the patient after a transfusion are impressive. As 
the effects of a single transfusion last only several days, it must 
be repeated frequently. This is especially true whenever the 
edema is great enough to cause dyspnea. It has been our 
policy to follow the rule of u when in doubt, transfuse.” Un- 
doubtedly, the use of pooled serum and lyophile serum will be 
much more extensive as they become more generally available. 
While the intravenous injections of acacia and amino acids 
have given some promising results, they are not recommended 
for general use. 

Salt-poor diets must be used during the entire course of 
treatment. It is well known that sodium chloride attracts 
more fluid in the tissues, hence its intake must be limited. 

A number of other methods of treatments have been sug- 
gested from time to time. Thyroid extract has been given 
because many patients have a low basal metabolic rate. We 
have given it almost routinely in % grain doses three or four 
times daily, but have not seen any beneficial effects. Acid 
diuretics like ammonium nitrate and ammonium chloride have 
been used, but they do not reduce the edema. Some have 
reported excellent results from the removal of purulent foci, 
but we cannot be as enthusiastic. Obviously, all septic foci 
should be removed and this has been our practice. 

Elevation of the blood nonprotein nitrogen, urea nitrogen 
and creatinine values means the beginning of renal insuffi- 
ciency . At this stage the patient cannot completely rid his 
blood stream of waste products. The treatment of this con- 
dition is a distinct problem from that of edema. 

Summary. — The treatment of nephrosis and the nephrotic 
syndrome of chronic glomerulonephritis is the treatment of 
edema. High protein, salt-free diets are most important. In 
periods of stress, transfusions are most helpful and must be 
frequently repeated. 
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TREATMENT OF COMMON SKIN DISEASES 

The correct treatment of diseases of the skin is dependent 
upon knowledge of the physical, chemical and biologic status 
of the normal skin. Investigations of the last few years have 
contributed much to an understanding of this complex problem. 


DERMATITIS AND ECZEMA IN ADULTS 


We have learned, for example, that the normal reaction 
of the unbroken skin is acid, varying between a hydrogen ion 
concentration of 4 and 6. When inflammation occurs and the 
continuity of the cutaneous surface is broken, a definite alka- 
line reaction sets in. Erythema is followed by vesiculation. 
The vesicles break and exudation takes place, with subsequent 
formation of crusts. This is the picture of the most common 
disorders of the skin, dermatitis and eczema, which for the 
purpose of this clinic are considered as one and the same typo 
of cutaneous response, from whatever cause. 

The efficacy of applications of solutions of boric acid and 
aluminum acetate is thus explained on a sound basis. The 
alkaline reaction of the oozing surfaces is neutralized by acid 
solutions, thus aiding epithelization to proceed normally. 
Weeping stops and new skin forms. 


Affected areas should be wrapped in cheesecloth or gauze 
and kept wet with one of the following preparations: 

'ri. solutions of boric acid are usually employed hot. 

The heat may be retained by covering the gauze with oiled silk 
or waxed paper. Solution of aluminum acetate, N.F., on the 
other hand, is best used cold. One tablespoonful of this in a 
pint of cold water is usually well tolerated. Compresses of 
tins nature must he kept wet, otherwise they are detrimental. 
The compresses should be removed at night. A mild 
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astringent lotion is then applied. An efficient preparation of 
this kind is calamine lotion , N.F. The f ull strength lotion 
often causes “caking.” Serum cannot escape, so that secre- 
tions are as effectively dammed up as if an ointment were 
applied. It is therefore advisable to dilute the lotion with an 
equal part of distilled water. 

The use of a diluted calamine lotion brings up the question 
of topical medication in dermatotherapy. Excessively strong 
remedies are constantly being prescribed. Best results are ob- 
tained with mild , soothing applications. 

The choice of drugs should not be difficult because a very 
few suffice to treat all diseases of the skin. These are listed 
in the U. S. Pharmacopoeia and National Formulary. Every 
druggist has them on his shelves. They are efficient and eco- 
nomical. Vaselin may be added to an official ointment to 
secure the desired strength of its active ingredient. It is al- 
ways best to begin the management of a dermatosis with a 
weak dilution or concentration of your favorite prescription. 

The necessity for this admonition is demonstrated in the 
clinic only too frequently by the results seen following the 
administration by the patient or his physician of ammoniated 
mercury ointment, U.S.P., which contains 10 per cent of am- 
moniated mercury. A generalized dermatitis may be caused 
by the application of this commonly used mercurial prepara- 
tion to a small area of skin. A severe toxic state may ensue, 
with grave consequences. It is best to make a patch test with 
a 3 per cent ointment before prescribing it in greater strengths. 

Case L — The man before us has weeping dermatitis of the hands and fore- 
arms. He has been told to apply cold compresses of a solution of aluminum 
acetate. We will suppose that he goes home and does this for a few hours a 
day. But the rest of the day he is working at his trade of mixing cement. 
Cement has caused the trouble and now it continues to aggravate it. He has 
failed to comply with the first and most essential principle of the treatment of 
eczema and dermatitis — removal of the cause. He will probably return to us 
in a few days with a generalized dermatitis. Wet dressings wi II then be im- 
practicable and positively dangerous because of chilling. 


It is in just these cases that the prolonged bath is of great 
benefit. A bathtub especially constructed to permit a patient 
to remain in it for twenty-four hours of the day has been in- 
stalled in this hospital. A patient beset by itching and messy 
salves and lotions usually finds relief in the water. A little 
boric acid is added to insure acidity. The patient’s stay in 
the tub is gradually increased, until he is allowed to remain as 
long as he wishes. No soap is used. Individuals with a dry 
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Skin should not remain in the water more than a short time 

at Ah' exudation having stopped, a change is made ^ oint- 
ments, pastes or oily suspensions. Therapy » dwertw 
toward the restoration of a normal skm as quicklj as P^sible. 
The new epidermis that is forming should be strengthened. 
This is accomplished by the use of such keratoplastic drugs as 
ichthyol, sulfur, mercury, crude coal tar and resorcin, Drugs 
of this class also act as reducing agents, eliminating the scales 
which always follow in the wake of acute dermatitis. An effi- 
cient remedy in dry, scaling dermatitis is afforded by incorpo- 
rating from 2 to 5 per cent of one of these drugs in zinc oxide 
ointment, U.S.P. But the cost and the danger of absorption 
of toxic quantities in treating large areas of skin with an^ oint- 
ment make the use of a lotion preferable. Such a lotion is 
made by adding a few grams of bismuth subnitrate and zinc 
oxide to equal parts of lime water and olive oil. 

Dietary restrictions are advisable in extensive cases of 
dermatitis. The intake of fluids and salt should be limited. 
Large doses of sodium bromide in cinnamon water, given at 
the onset of an attack, are helpful. Intravenous injections of 
sodium thiosulfate or calcium thiosulfate are often beneficial. 
The solution of sodium thiosulfate should be freshly prepared. 

Roentgen therapy is often of great value in subacute and 
chronic eczema. Hypertrophic, thickened patches grow soft 
after a few treatments. Acute eczema and dermatitis should 
not be exposed to roentgen rays. 

a Occupational Dermatitis.— Dermatitis due to contact 
with substances to which a worker is exposed in his occupation 
is now compensable in many states of the Union. The detec- 
tion of the irritant is often difficult because of the complex 
chemical compounds used in industry. Installation of dean 
methods of manufacture has reduced tide number of such cases. 

Prevention of occupational dermatoses is possible. Per- 
sons in contact -with irritating dust should not use greasy 
creams. Greaseless creams may be used as a protection against 
^ ei f? a ? d lubricating oils, and a lotion containing equal 
WmW b0 ™ ^ alcohol applied before and after work. 
Seir hid? irntants be taught how to deanse 

. use of patch tests prior to employment in an effort 
to eliminate those applicants susceptible to dermatitis is not 
UDt f rain ^ ^rkemare most smcepSle 
sp on of patients is frequently necessary. Roent- 
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gen therapy should not be employed unless one is certain that 
the patient is not a malingerer. Secondary infections may be 
treated with autogenous vaccines. 

Some cases defy all attempts at cure. Here the promise 
of a lump sum in compensation often has a magical effect. 

ECZEMA Iff IffFAffTS AffD YOUffG CHTLDREff 

The cooperation of the mother is of paramount importance 
in treating infants and young children afflicted with this dis- 
ease. Eczema in these little patients constitutes one of the 
most difficult chapters in cutaneous therapy. Failures and 
disappointments are frequent. 

The commonest type of infantile eczema is presented by 
the baby with red, swollen cheeks covered with crusts. There 
may be patches of dermatitis on other parts of the body* 
Vesiculation and exudation are present. This form usually 
begins in the first few months of life. 

The other type of eczema seen most frequently begins a 
little later in the first year. This may be preceded by exuda- 
tion. The secretions disappear and the child acquires patches 
of dry, scaling skin interspersed with papules. The skin else- 
where is also often dry. These children are candidates for 
atopic dermatitis and have trouble with their skin throughout 
life. 

The mother is often driven to desperation by the unsightly 
appearance of her child. He scratches himself constantly. A 
few words of assurance to the mother will help to allay her 
fears of damage to the child's health from lack of sleep. 
Eczema does not leave scars and the mother should be told 
this. (Letting grandmother have the child for a few weeks 
sometimes does wonders!) 

Having brought as much order and quiet to the home as 
possible, the next thing to do is find out what factor or factors 
in the environment were new at the time of onset of the skin 
trouble. Had codliver oil or orange juice been added to the 
diet at that time? Was baby playing with a freshly lacquered 
toy? Had a dog joined the family? The possibility of con- 
tact with an irritant should be kept in mind. 

The elimination of an allergen such as orange juice or 
wheat occasionally results in improvement . However, n 
scratch tests show sensitivity to egg white, omitting eggs from 
the diet does not influence the eczema. The child may grow 
violently ill after eating eggs, but the eczema does not grow 
worse. Sensitization to egg is merely an indication of allergy, 
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and is not the cause of the eczema. Hypersensitivity to egg 
and eczema are probably separate manifestations of a c 

ge!1 tVasbLg* vri Uncertain soaps is allowed. A weeping skm is 
slightly alkaline in reaction and vre have recently learned l tha 
such a skin possesses a lessened resistance to alkalies. Acid- 
ulated soaps of sulfonated oils are now on the market and are 
well tolerated by most people with sensitive skins. In lieu ot 
such soaps, the following procedure is often of value: Ine 
child is first scrubbed with ordinary soap, leaving the lather 
on the skin for several minutes. This is removed with cold 
water. After drying, a 5 per cent aqueous solution of tannic 
add is daubed on lightly. Borated talc is then dusted on the 
lesions to prevent the linen from staining. This sequence is 
repeated several times daily* The exudation tends to stop, 
and the child is comfortable for several hours after each treat- 


ment 

Eczematous patches may be covered with zinc paste con- 
taining from 15 to 25 per cent of pure (not synthetic) naph- 
thalan. Crude coal tar may be used instead, beginning with 
a concentration of 3 per cent and increasing this as improve- 
ment sets in. 

A child that is covered from head to foot with weeping, 
crusting dermatitis does well in the bathtub. Itching stops 
and crusts are washed away. Epithelization is hastened by 
adding a little boric acid to the water. 


ATOPIC DERMATITIS 

The child whose dermatitis begins with dry, scaling areas 
of inflammation often has parents who have hay fever, asthma 
or urticaria. He may develop hay fever or asthma later in 
life. Throughout the years of adolescence he maj r have sev- 
eral attacks of itching dermatitis that leave their imprint on 
the skm. These brownish, lichenified areas of neuroderma- 
taps are diaracteristically located in the bend of the elbows, 
sides of the neck and around the eyes. 

Persons sugering from this disease are greatly to be pitied, 
ollEJS y f, °° r™? 1, has beea to"® 5 to cure it. A change 

- 2 ffssz - » 

a — 
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dressings made of a solution of aluminum acetate . Wien the 
attack has subsided, a weak ointment of crude coal tar may be 
used on the patches of thickened skin. 

The patient should be helped in securing as much mental 
and physical relaxation as is possible under the circumstances 
of his life. Short rest periods during the day are indicated. 
The quieting effect of warm baths is beneficial, provided that 
his skin is not too dry. The precocious, nervous child should 
be restricted in his meqtal and physical activities. An attempt 
must be made to ease the financial, marital or familial burden 
under which the patient is suffering. 

In those individuals exhibiting a positive reaction to the 
intradermal injection of minute amounts of house dust or fungi 
of the Trichophyton and Alternaria — Hormodendrum — Peni- 
cillium group', considerable benefit may be anticipated from 
the use of vaccines made from these substances. This is espe- 
cially true of those patients showing a strong reaction to the 
dust collected in a vacuum cleaner in their own homes. 
Desensitization to animal dander and pollens has not proved 
successful in my experience. 

In a small group of such cases the administration of small 
doses of thyroid extract produces striking improvement The 
skin appears to soften and the itching diminishes. 

ACNE 

Acne is a disease whose social and economic aspects are 
of vast importance. An unsightly complexion bars many 
people from employment of various kinds. The social adjust- 
ment of a person to his environment is made difficult by 
blemishes on his face. 

Since we are still ignorant of the cause of acne, it follows 
that any disturbance of the internal organs should be over- 
come on the theory that thus we are eliminating a possible 
etiologic factor. Gross errors of diet and hygiene, as well as 
irregularities of elimination and menstruation, should be cor- 
rected. 

Many young patients are drinking too much milk. ^ A few 
months ago a boy of seventeen consulted me about his acne, 
which was of a severe grade. He said that he had been drink- 
ing three quarts of milk daily, in addition to a full diet of 
other foodstuffs. His mother wondered whether he was eating 
enough. A reduction to a pint of milk a day with prohibition 
of chocolate, nuts and peanut butter has greatly improved the 
condition of his face. 
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The anemia of voung women may be banished with ade- 
quate doses of tablets of jerrous sulfate. 1 JJjT & 
^though carried to the limit of the patients pockctbook, has 
not proved of lasting benefit in my experience. 

PaUents should indulge in a reasonable amount of outdoor 
exercise. Showers in the morning before, going to work are 
recommended, in conjuncUon with abdominal massage w 
the patient can carry out himself. Correct posture is equally 

6SS6Qtl^l 

Persons with seborrhea and acne should wash their faces 
two or three times daily with a neutral soap which they have 
learned does not irritate their skin. Vigorous rubbing with a 
washcloth or complexion brush must be avoided. The lather 
is allowed to remain on the face for a few minutes before it is 
washed oS with cold water. 

The nightly application of a solution of borax to the face 
is advisable. The keratolytic action of borax serves to remove 
the scale that plugs the openings of the sebaceous glands. It 
allows the skin to breathe again, so to say. The patient is told 
to begin using % teaspoonful of borax in a pint of hot water. 
This is applied and the face dried. 

A small amount of a sulfur lotion is then patted on the face 
and allowed to remain over night. The use of colloidal 
aluminum silicate ( bentonite ) provides a better vehicle for 
suspension of sulfur than does lime water. 

K Precipitated sulfur 7.0 gm. 

Camphor 0.5 gm. 

Bentonite solution ( 2 \(> per cent) 120 cc. 

M. Sig.: Apply to face at night 

The use of this lotion should be discontinued at the first 
sign of irritation*. The use of a small amount of the lotion at 
the start of treatment and gradually increasing it at each appli- 
cation will usually prevent this trouble. 

In mild cases of shiny noses accompanied by only a few 
^ H °* ten . sufficient to prescribe a talc con- 
face twice^aily 6111 ° f collotdal sulfur. This is dusted on the 

cold B 52m b V m0Ved by a PP lyin S a Kberal coat of 

or so S te g 3 P f cent o{ resorcinol. After an hour 

Or the patient^v T °l? te , aming water k la >d on the face. 

of steaming wato towV 0ver ? widemouthed kettle 

phor^Tbeen added • eaSp ° I ° n 1 M l of s P irits of cam- 

uas ueen added. Expression of the blackheads with a 
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little implement of the kind obtainable at any drug store is 
then relatively simple. 

Roentgen therapy has proved of great benefit in acne. It 
is the method of choice in the management of the severer 
types. Before beginning treatment with roentgen rays, the 
physician should explain to his patient that such treatment 
does not cause scars. The lesions of acne themselves cause 
the scar, especially if they are squeezed. Discussion of this 
point with the patient before treatment is of great importance, 
for in this way the physician will avoid a great deal of explana- 
tion and embarrassment at the conclusion of treatment. A 
discussion of the technic, indications and contraindications for 
the employment of roentgen rays in acne is beyond the scope 
of this clinic. An experience of sixteen years in this field has 
convinced me that roentgen rays are our best weapon in fight- 
ing the ravages of acne. 

The care of the scalp is essential to the successful manage- 
ment of acne. This applies equally well to seborrheic derma- 
titis of the face. Most of these patients are beset with dan- 
druff, usually accompanied by itching. 

Frequent shampoos with ordinary soap or tincture of green 
soap are indicated. A few drops of the following lotion, well 
rubbed into the scalp several times a week, suffice to allay the 
itching and scaling: 


3 Kesordnol monoacetate 5.0 gm. 

Salicylic add 1-5 gm. 

Castor oil 3.0 gm. 

Alcohol (70 per cent) suffident to make 120 cc. 

M. Sig.: Apply to scalp. 


MYCOTIC DERMATITIS (RINGWORM) 

The feet and hands are most commonly infected with fungi. 
Secondary involvement of the groin and perianal region is next 
in frequency. The type of fungus or yeast in any particular 
case is of little importance from a therapeutic standpoint. 

An understanding of the principles underlying the treat- 
ment is essential to the successful management of a case of 
ringworm infection. Fungi grow best in an alkaline medium, 
therefore it is advisable to dust the feet and the skin between 
the toes daily with an acidulated powder such as borated talc. 
Moisture also furthers the growth of fungi, consequently care 
must be exercised in keeping the skin between the toes dry 
and free from sweat. The reaction of this sweat is slightly 
alkaline, producing an optimal medium for the growth of fungi. 
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The patient who consults his physician for relief of swollen 
feet with a few streaks of red showing on the Icg should be 
hospitalized. Immobilization of the extremities and hot, wet 
dressings are indicated. When the acute stage is over, with Us 
inherent danger of phlebitis, recourse may be made to soaking 
the feet in weak solutions of potassium permanganate. ^ inis 
should be done daily until all blisters have disappeared and 
new skin has formed. It is advisable to continue the foot 
baths at weekly intervals thereafter in order to reduce the 
hyperhidrosis and bromidrosis that are often present in these 
cases. ' 

Should the skin between the toes remain macerated and 
fissured, the patient is told to paint these areas twice a week 
with a fungicidal solution. Because of its great fungistatic 
power, I favor the use of the aniline dye known commercially 
as brilliant green. This is dissolved in equal parts of benzol 
and alcohol. Vigorous rubbings with an ointment containing 
from 3 to 5 per cent of crude coal tar are efficacious in erad- 
icating the dry, byperkeratotic and scaling lesions of ringworm. 

Persistence in the treatment is essential. Many months 
are required in curing mycotic disease. 

Tinea versicolor usually responds to swabbing the affected 
areas several times daily with a 10 per cent aqueous solution 
of sodium thiosulfate. 

IMPETIGO 

In the newborn this disease, formerly called “pemphigus 
neonatorum,” has greatly decreased in frequency since the 
practice of washing baby with soap or oils has been largely 
discontinued. Impetigo neonatorum must be differentiated 
from pustular folliculitis of infants. 

Impetigo of the newborn is highly infectious and cases of 
this disease should be isolated. Mild antiseptic baths con- 
taining boric acid, are of value. Bullae should be opened and 
areas painted with an antiseptic preparation. Dusting the 

skin with a calomel powder is advisable. 

Impetigo in the adult usually responds favorably to an 
d ° se of «lt™iolet radiation. A water-cooled ap- 
W&E* copious desquamation, and besides is bac- 
a in its action. The timeworn use of ammoniated 
mercury ointment in this disease has fallen into disCSce 

SSccusSd strmrnSf pyogenic organisms such as the staphyl- 
iw™ streptococcus can grow in its very midst. 

tim* S g te2?S t0ld ^ “ ^° r ° UsIy several 

g e day a dusting powder containing 6 per cent 
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each of calomel and boric acid. Avoidance of washing with 
soap and water is essential. 


WARTS 

The small, flat wart that is encountered so often on the 
face and neck can be safely removed with a light touch of the 
electrocautery. The pain is considerably less than with the 
electrodesiccating needle. No scar will result, because warts 
are acanthomas, ix benign hypertrophic tumors of the epi- 
dermis without involvement of the cutis. Pedunculated warts 
and soft fibromas are easily eradicated in this manner. 

Warts on the eyelids should be removed, otherwise there 
is danger of the virus falling into the eye and causing infection 
of the cornea. 

Verrucae on the hands can usually be scraped off with a 
small curet. Bleeding is controlled by pressure. The elec- 
trocoagulatxng electrode may first be applied to the wart. 

Painful plantar warts offer a somewhat difficult therapeutic 
problem. Two skin units of x-rays, about 700 roentgens, ad- 
ministered to the wart with careful screening of the surround- 
ing skin often suffice to stop the pain. The wart may persist, 
but it causes no further discomfort to the patient. The appli- 
cation of radium is equally efficacious. Caution must be 
exercised in not overtreating warts with x-ray and radium, for 
ulcers produced in this manner are painful and are difficult 
to cure. 

A drop or two of btchloracetic acid to a wart often works 
miracles. This acid has an affinity for keratin tissue. Warts, 
nevi and small tumors will vanish without leaving a trace with 
the judicious use of this acid. 

HERPES SIMPLEX AND ZOSTER 

For many years I have practiced vaccination of patients 
afflicted with simple herpes. A vesicle is opened and its con- 
tents scarified into a previously selected area of skin. Local 
reactions occur in about 30 per cent of patients treated in this 
manner, and it is just these individuals who remain free from 
further attacks. Lately the use of smallpox vaccine has pro- 
duced better results. 

The pain of herpes zoster often responds favorably to 
iodine medication. Intravenous injections of sodium iodide 
in conjunction with large doses of potassium iodide by mouth 
seem to ameliorate the suffering. Heat may be applied locally, 
followed by dusting with a borated talcum powder. 
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URTICARIA 

The cause of a given case of urticaria is frequently not 
apparent The physician may eliminate such factors as m- 
X^motion, disturbances of the liver and gast «-« esUnal 
tract, marital incompatibility, foods, drugs and cold abcr©, 
and still the hives persist. The danger of overlooking drugs 
such as quinine and aspirin as etiologic agents in producing 
urticaria is great. Patients do not regard aspirrn as a drug. 
Sometimes they wilfullv conceal the fact that they are taking 
medicines. But the largest source of error lies in the enormous 
number of commercial preparations that contain these drugs 
without the patient or physician being aware of their presence. 

In a severe attack of hives accompanied by difficult breath- 
ing, the subcutaneous injection of 0.5 cc. of a 1:1000 solution 
of adrenalin hydrochloride is advisable. This may be repeated 
within one hour. After this has been done, from 5 to 10 cc. 
of blood are withdrawn from the arm and immediately injected 
into the buttock. This procedure has given me a higher per- 
centage of cures than any other method. 

The shibboleth of the scratch test in urticaria has brought 
many a patient to the point of starvation. The pathogenesis 
of this disease is intimately connected with the vascular sys- 
tem and not primarily with the epidermis, so that deductions 
made from positive reactions in this test are obviously inadmis- 
sible. I allow patients with hives to eat anything they desire, 
unless it is self-evident that strawberries or shell-fish are caus- 
ing attacks. The administration of calcium has proved a 
failure. A few teaspoonfuls a day of a simple syrup of bro- 
mides do excellent sendee in calming the patient. 

Most persons with hives feel comfortable lying in a tubful 
of warm water. Some boiled oatmeal contained in a cheese- 
cloth bag may be pressed into the water. After a prolonged 
bath in this oatmeal water, the skin is patted almost dry and 
liberal amounts of borated talc are applied. Avoidance of 
excessively warm, rough clothes and bedding is imperative. 

pityriasis rosea 

“ suraBces t 113 * the disease is not contagious and 
rV° leave . scars are toe essential points in the man 
Sf" °v rosea - A f ew exposures to ulVraSt 

other hTnS ' t0 Sh T Q ** CQUrse of toe disease. On the 
1 band, it is equally true that desquamation caused bv the 
tap proto rlching tot b often worse tta to 
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itself. And so it was with the treatment prescribed by my 
grandfather — the application of a strong sulfur ointment. 

PSORIASIS 

A change of climate often produces a decided improvement 
in psoriasis, especially in those cases complicated by arthritis. 

No specific remedy against this disease exists. Neverthe- 
less, as physicians, we must warn patients against the danger 
of neglecting treatment. Untreated psoriasis has a tendency 
to spread over the entire body. People with psoriasis should 
get as much sunshine as possible, wear light, white clothes, and 
apply an ointment to the lesions at least every other night. 
Those who are eating too much fat should reduce its intake. 
A little desiccated thyroid extract taken daily occasionally 
works wonders. In other patients a course of Asiatic pills 
brings an involution of the lesions. 

Whole blood infections have proved of value in preventing 
a fresh spread of the disease, especially if the attack occurs in 
the summer or winter. 

The choice of a topical medicament is difficult. Depend- 
ing on the amount of cutaneous involvement, varying strengths 
of ammoniated mercury ointment may be used. For large 
areas it is best to begin with a 3 per cent ointment containing 
2 per cent of salicylic acid with which to remove the scales. 
A patient who has never rubbed mercury on his skin should 
first be tested for possible idiosyncrasy to this drug. Some 
patients do better with an ointment of crude coal tar , especially 
if they own a sun lamp which they can use in conjunction with 
the ointment. 

The efficacy of roentgen rays in psoriasis is great, espe- 
cially at first, but the inhelent danger of overtreatment through 
a period of years overshadows its benefits. Psoriasis often 
appears at points of pressure, as where the strap of a golf bag 
rubs on the shoulder. 


SCABIES 

The diagnosis of scabies is often not made because the 
physician simply does not look for the typical lesions in the 
areas of predilection. In children the totally different aspect 
and localization of scabetic lesions from those in adults render 
the diagnosis difficult. 

Sulfur has proved the most efficient and economical remedy 
in the treatment of scabies. Every druggist has the official 
sulfur ointment on his shelves. This contains IS per cent of 
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sulfur. By mixing this ointment with varying P™P°^s of 
vaselin, the desired strength is readily obtainable. Children 

usually tolerate 5 per cent sulfur well. , , 

The full strength ointment may safely be prescribed lor 
dark-haired men. A 10 per cent ointment is well tolerated in 
the majority of adults and suffices to eradicate the itch 

The te chni c of applying the ointment is important. Before 
its first application, the patient is instructed to take a hot 
bath, scrubbing his skin well with soap. The underclothing 
and bed linen used by the patient should not be changed until 
the course of treatment is completed. . No baths are taken in 
the interim. The ointment is reapplied each night, ior two 
nights. On the morning of the fourth day a bath is taken, 
all the clothes sterilized by boiling and no further treatment 
is employed unless dermatitis appears. 


ROSACEA 


Rosacea may be associated with acne, but its mechanism 
of production is entirety different. The disease occurs chiefly 
in women over thirty years of age. A characteristic feature of 
these cases is weakness of the abdominal musculature and 
ptosis of the internal organs. A fluoroscopic examination re- 
veals a delayed emptying time of the stomach. A low gastric 
acidity is often found. The muscular hypotonia is extended to 
include the smooth muscle fibers of the blood vessels of the 
face. Poor muscular tone of this character cannot withstand 
the strain of constant dilatation and finally gives up the fight 
altogether. The vessels remain dilated and the clinical picture 
of flushing, dilated blood vessels and purplish discoloration is 
complete. 

Measures should be adopted to prevent this cycle of events. 
Hydrotherapy, correct posture and massage are important 
adjuncts of therapy. Avoidance of alcohol and hot and spicy 
loods is manifestly necessary. To aid digestion the following 
prescription has proved of value: 


B Hydrochloric arid inn 

“JJ** 

Compound etirirof pepsin sufficient to make , . . 120 cc. 
t\ffie Takt ° J ' “ a lltUe lrater Mter meats, through a glass 


The irritating action of 
ment containing irom 2 to 4 

VOL 25—13 


soap should be avoided. An oint- 
per cent of ichthyol and 4 per cent 
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of sulfur incorporated in a greaseless base has proved bene- 
ficial. This is applied at night. 

The action of x-rays in this disease is unpredictable. Many 
cases respond favorably to a few small treatments, whereas 
others grow alarmingly worse. Good results in rosacea can 
be obtained only by judicious use of all the methods of treat- 
ment. For example, if the x-rays have aggravated the condi- 
tion, it is best to stop all topical medication other than frequent 
applications of cold solution of aluminum acetate. 
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TREATMENT OF THE COMMON COLD 

The common cold is the most frequent of all infections 
and is responsible for an almost incalculable loss of tbne aim 
work. A compilation of papers on the subject, published in 
1932, made up a volume almost as bulky as the present Chi- 
cago Telephone Directory. However, but little progress has 
been made as regards treatment. Active management remains 
largely symptomatic, and avoidance of contact with persons 
who have colds is still the best means of prevention. Before 
attempting to evaluate therapeutic measures it seems necessary 
to describe briefly the so-called common cold, to consider pres- 
ent views as to its cause, and to review certain physiologic 
functions of the nose. 


TYPES OF COLDS AND THEIR ETIOLOGY 

The “common cold” evidently is not a disease entity. The 
epidemic form, highly contagious and self-limited, is believed 
to be due to a filterable virus. Transmission experiments have 
been successful in the chimpanzee and in humans. The anti- 
genic properties of the virus are weak and the immunity pro- 
duced is of short duration. The virus infection, itself, lasts 
only three to four days. Subsequent symptoms are apparently 
caused by secondary bacterial invasion, and complications are 
certainly due to these organisms. Sporadic colds are evidentlv 
of varied origin. Many are undoubtedly caused by the cold- 
virus, but no practicable method of etiologic diagnosis is avail- 
able. Other colds, it seems certain, are due to primary infec- 
ts 011 by one or more of the bacteria found in the nose and 
throat, such as pneumococci , streptococci, staphylococci 
Micrococcus catarrliaUs , and the influenza bacillus , the same 
organisms responsible for secondary invasion in virus colds. 

v c , Fa 5? s ^ at . loTver general resistance to infection or that 
disturb the function of the nose undoubtedly play a part Ac- 
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cordingly, debility , chronic disease , dietary deficiency , fatigue 
and exposure are predisposing factors because they lower gen- 
eral resistance. Hot, dry or dust-filled air, freezing tempera- 
tures, and sudden changes from one extreme of temperature 
to another, as well as smoke and other irritating fumes, cause 
overwork of the nasal mucosa. Chilling of a distant part of 
the body may produce a reflex congestion of the nose. Local 
pathology, as chronic sinusitis, polypi, adenoids and chronic 
tonsillitis , may cause mouth-breathing and favor bacterial 
infection. Allergic rhinitis and drug reactions, as from iodides, 
not only simulate colds but may predispose to infection. 

Use of the term “common cold” to include different types 
of infection seems unfortunate even though the various kinds 
are often indistinguishable clinically. It might be less con- 
fusing to describe the syndrome as an “acute upper respiratory 
infection” and to distinguish, if possible, between various 
causes. The term “common cold” could then be applied ex- 
clusively to the virus cold. 

The nose is an active organ whose functions include warm- 
ing and moistening air of varying temperatures and humidity 
before it reaches the lungs. It has been estimated that as 
much as a pint of water is transferred daily from the nasal 
cavities to the lower respiratory tract. Some impurities are 
removed by the fine hairs just inside the nostrils and by the 
mucous secretion of the lining membrane. The nasal mucosa 
is covered by a layer of ciliated, columnar epithelial cells and 
scattered “goblet” cells and is continuous with that of the 
accessory sinuses. The functional efficiency of the nasal mem- 
brane depends largely on automatic vascular control. The 
tissue is very vascular and contains a plexus of veins whose 
channels anastomose freely. Cavernous blood spaces having 
the appearance of erectile tissue are present, most numerous 
-along the free border of the inferior turbinate and on the 
posterior ends of the middle and inferior turbinates. Cycles 
of congestion and retraction occur normally. Overwork may 
obviously be caused by sudden changes in temperature and by 
exposure to dry, hot, cold or dust-filled air. The vascular 
channels dilate, the mucosa swells, and the nasal passages are 
narrowed as a result of infection , local irritation, drugs such 
as iodides, and anaphylactoid states. Constriction is caused 
by cold air and by certain drugs. Heat or cold applied to the 
skin of remote parts of the body causes reflex changes in die 
vascularity of the mucosa. Diet and endocrine dysfunction 
may exert an effect 
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The symptom of a cold are familiar to everyone The 
inflammation may be confined to the nose : or start m Urn 
nasopharynx or phaiynx; it may quickly extend o .... 
or larynx. The typical cold begins with dryness and pnckhng 
of the nasal passages, nasopharynx and pharynx. . Chilliness 
and feverishness with but little, or sometimes no, rise m tem- 
perature, are due to constriction of the peripheral vascular 
system. Profuse watery nasal discharge and, usually,, sneezing 
follow. After a day or two the discharge becomes thicker and 
the nasal passages are obstructed. If secondary invasion does 
not follow, recoven’ may occur in three or four day’s. With 
secondary invasion the 'discharge becomes mucopurulent or 
purulent’ the nasal passages are completely blocked, and there 
is marked increase of the bacterial flora, usually, of one organ- 
ism. Constitutional symptoms, such as malaise, head and 
muscle aching, and feverishness, become more marked. Symp- 
toms gradually recede and recovery is usually complete in ten 
day's. Persistence and reappearance of symptoms are due to 
complications of which sinus infection is the most common. 
Laryngitis and bronchitis are frequent, otitis media and mas- 
toid infection are more serious, and pneumonia is the most 
dangerous complication. 

To recapitulate, the so-called common cold varies in etiol- 
ogy’ and communicability’, in the combination and severity’ of 
symptoms, and in duration. The nasal mucous membrane re- 
acts in practically’ the same manner to inflammations caused 
by ultraroicroscopic viruses, by bacteria, or by both kinds of 
agents in the same individual. It is not remarkable then, that 
mild cases of influenza can not be distinguished from an ordi- 
nary’ cold, for influenza is caused by a filterable virus some- 
what similar to the cold virus but transmissible to ferrets and 
mice. Nor is it surprising that allergic manifestations may be 
m erpreted as colds. Adding to the difficulty’ of diagnosis is 
e well known fact that .create contagious diseases in children, 
su as measles, whooping-cough and anterior poliomyelitis, 
present at the start the picture of an ordinary cold. 

treatment 

nrniwHn K ?° sp F cip F treatment for colds. Serum for the 
vlras coTds. f PaSSWe 5mmunizaUon is not available, even for 

in b Possible that chemotherapy may 
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that although the drug has no action in the virus stage, both 
secondarily infected virus colds and colds due to primary 
bacterial infection are cut short by its use. That sulfanilamide 
is of benefit in ordinary colds is impossible to prove. There 
is no justification whatsoever for its use in early treatment. 
The great majority of colds are mild and there is no practic- 
able means of determining the type of infection that is present, 
nor of predicting its duration. To be effective, fairly heavy 
dosage is required and, to be safe, careful observation of the 
blood and urine is necessary. According to our present belief, 
large amounts of sulfanilamide are needed to produce bac- 
teriostasis. For example, 0.1 gm. per kg. of body weight per 
day (1 gm. per 20 pounds daily) must be given for two or 
three days in order to produce a blood concentration of 6 to 8 
mg. per cent, which is believed to be optimal. It appears that 
some physicians use three or four tablets of sulfanilamide daily 
(15 to 20 grains, or 1 to 1.3 gm.) in the treatment of colds. 

According to our present knowledge such treatment is 
worthless . In selected cases, however, if after the fourth or 
fifth day, constitutional symptoms are severe and there is 
reason to suspect a streptococcal infection, and particularly if 
cultures from the nose and throat show hemolytic streptococci, 
the use of sulfanilamide in full dosage may be justifiable. 
Should otitis media develop as a complication, sulfanilamide is 
obviously indicated. Prompt use of this drug will usually 
forestall mastoid infection. The development of pneumonia 
is the signal for treatment with a specific type of pneumococcus 
serum, a preparation of the sulfanilamide group, or both. 

Drugs. — Trial and error methods of treatment have been 
legion and still persist. Many drugs have been tried and most 
of them discarded. The administration of atropine in the 
early stage of a cold seems distinctly unphysiological. Alka- 
linization has been advocated on the grounds that, sometimes, 
particularly in children, slight acidosis is present, but the use 
of alkalies has not proved of general value. Chlorine treat- 
ment and infra-red heat have been used. Local applications, 
irrigations and tampons are sometimes employed^ but they 
have no physiologic basis. There is no rational indication for 
the use of antiseptics, such as organic silver preparations , since 
it is not possible to bring them in direct contact with all of 
the orga nis ms in the nose. The fact is the nasal mucosa is 
responsible for its own defense. Proof of the value of many of 
the procedures proposed is almost impossible to establish be- 
cause colds are self -limited. 
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Symptomatic Treatment.— Symptomatic treatment is of 
value Certain measures are rational, relieve symptoms and 
favor restoration of the function of the nasal mucosa. <0 
may hasten recovery and prevent complications. There is 
no proof that a cold can be “aborted” except m this sense. 

At the onset all colds should be considered contagions even 
though some forms are not readily communicable, and an 
effort should be made to protect others from contact with the 
patient or at least, with secretions from his nose and Uiroat. 
The most important therapeutic measure — rest -facilitates 
isolation of the patient or prevention of contact with others. 
Protection of those who are necessarily exposed may be pro- 
vided by observing “infectious precautions,” including the use 
of masks. 

Our aim for the patient is to keep him comfortable and to 
establish conditions that favor early recovery from a self- 
limited infection. Early bed rest offers the best means of at- 
taining this object If colds are apt to be severe or if compli- 
cations might be dangerous, as in children, the aged, or in the 
presence of chronic disease, bed rest must be insisted upon. 
In practice, bed rest is too often neglected because the pa- 
tient, unmindful of the frequency of secondary infection and 
of possible dangerous complications, wishes to or feels that he 
must continue his usual activity. Rest in bed should be con- 
tinued as long as constitutional symptoms are present and 
resumed if they reappear. In any event, rest at home is de- 
sirable for the first two or three days during the period of 
contagiousness. A warm room with adequate moisture in the 
air favors restoration of function of the nasal membrane. 
Smoking, if not voluntarily forsworn, should be forbidden. 

At die onset of a cold, agents that produce vasodilation 
will relieve feverishness and lessen nasal turgescence. Ex- 
ternal beat — a warm bath or even a hot foot-bath— is of value 
if the patient goes to bed immediately. A glass or two of hot 
lemonade may produce desirable mild sweating. Fluids in the 
lijl v, i^ces shou)d be pushed to tolerance. The diet 
should be light but otherwise unrestricted. Cathartics are un- 
necessary unless constipation is present, in which case a mild 
saline such as dibasic sodium phosphate, a teaspoonful in hot 
water before breakfast, is advisable. An enema of a pint of 

W ' be instead. A satisfactory diaphoretic 

effect is obtained by the use of whiskey or of salicylic acid 
tgZS'TLt Spiritus frnmenti, 1 or 2 ounces, diluted 
gnen as a hot dnnk at bedtime, is effective. Acetylsalicylic 
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add, or sodium salicylate, grains 10 (0.6 gm.) at four-hour 
intervals during the day , is useful and should be continued for 
forty-eight hours or longer if symptoms persist. Sodium bicar- 
bonate, grains IS (% level teaspoon of baking soda), may be 
given with these drugs in order to prevent or relieve gastric 
distress. 

Other drugs frequently used and of special value later in 
the course if fever and constitutional symptoms are present, 
are acetophenetidin (phenacetin) grains 5 (0.3 gm.) or a 
combination of acetophenetidin, grains 214, acetylsalicylic 
acid, grains 3%, and caffeine, grain %, repeated at intervals 
of six hours. Narcotics such as codeine and morphine are un- 
doubtedly effective but their use is usually unnecessary and 
unwise. A combination of codeine and papaverine (codeine 
sulfate, grain % and papaverine hydrochloride, grain 14 ), 
five times a day for three days, has been recommended at the 
beginning of a cold, but the routine use of these drugs seems 
inadvisable since equally good results seem to be obtained by 
other means. 

In the stage of complete nasal obstruction and mucopuru- 
lent or purulent discharge another group of drugs provides 
great relief. A grateful shrinking of the nasal mucous mem- 
brane is produced by benzedrine , inhaled two to three times 
through each nostril at intervals of two to three hours . It is 
important that directions be followed and overdosage avoided. 
Ephedrine hydrochloride or sulfate, 1 per cent aqueous solution, 
or neosynephrin, 0.25 per cent solution, two or three drops in 
each nostril every three or four hours, are of equal value. In 
order to insure contact with the entire nasal mucosa instillation 
is made with the head fully extended; when the drops have 
reached the back of the nose the head is flexed and lowered. 
Aqueous solutions, properly buffered to avoid local irritation, 
are advised instead of an oil medium because of the possibility 
of intratracheal aspiration of oil. 

Treatment of Cough and of Complications. — Of spe- 
cial symptoms that may be distressing, cough is the most im- 
portant. Codeine sulfate or phosphate, grain % in the form 
of triturate tablets or in a syrup at four-hour intervals, is most 
commonly used . If the secretions are tenacious, ammonium 
chloride, grains 15 every four hours, is helpful. If the drug 
produces nausea, enteric coated pills may be used. Iodides 
are of less value, though syrup of hydriodic acid, dr. 1 (4 cc.), 
is a good mild expectorant, especially for children. If a gargle 
is desired, warm salt solution, a level teaspoon of sodium 
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chloride to a glass of water, is as effective as any. Hoarseness 
due to laryngitis is relieved by inhalations of steam 

With the appearance of complications, the horizon of treat- 
ment widens. Most important is the use of sulfanilamide with 
the appearance of otitis media or streptococcus sore th oa , 
and riie use of one of the preparations of the sulfanilamide 
group with or without specific pneumococcus serum in pneu- 
monia. No more striking therapeutic effects are obtained m 
the field of medicine. But these complications are beyond the 
scope of this discussion. 


PREVENTION 


The highly contagious virus cold cannot be prevented in 
a susceptible individual who has been directly exposed. One 
may, of course, escape infection if he has acquired an^ im- 
munity as the result of a recent cold; such immunity is of 
variable, but usually short, duration. Attempts to produce 
active immunity by subcutaneous injections of living cold virus 
have met with failure. It seems probable that many people 
have a slight degree of immunity which is lost under condi- 
tions which lower their general resistance or that cause 
functional overwork of the nasal mucosa. Such conditions 
may explain the very frequent recurrence of colds in some in- 
dividuals. Individual susceptibility may vary from year to 
year. Two colds a year, in the spring and fall, are the aver- 
age; some persons are affected six or seven times and a few 
have so many colds that they seem almost continuous. 

The principles of prevention are simple but very difficult 
to carry out. Direct or indirect contact with secretions from 
a patient in the early stage of an acute cold is usually followed 
by symptoms within thirty-six hours. The problem is to avoid 
such contact . Rigid control is possible in small units such as 
the home, schools and hospitals. Children with colds should, 
of course, be kept out of school for several days. The custom 
of kissmg children is, fortunately, becoming outmoded, even 
y candidates for public office, In families, avoidance of con- 
tact should not be too difficult. If isolation of the patient for 
a few days is impossible, he can at least sleep alone, his hand- 

M A efs C f^!i d ^ fectedl and otiler membe rs of the family 
be protected against coughing and sneezing. 

no attemrn^f dUal haS - ox \ one or bvo colds a year, probably 
more rieauenl entlon , sbo ^ d be made. If colds are much 

problem ^ A be Slzed as an 5nd bddual 

* A d tailed bistory, complete physical examination 
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and routine laboratory procedures are clearly in order. 
Search should be made for local pathology in the nose and 
throat. If chrome sinusitis is present, special treatment is 
indicated. Removal of adenoids, nasal polypi, or chronically 
infected tonsils may decrease the frequency of colds. An 
allergic state should be ruled out; the appearance of the nasal 
mucous membrane is suggestive and smears may show many 
eosinophils. The habits of the patient should be investigated 
as regards smoking, dress, exposure, hours of work and sleep, 
exercise and diet. His state of nutrition and rate of metabol- 
ism may have a bearing on the problem. Any deviations from 
good hygiene should be corrected. 

Diet. — Diet obviously is important if the patient is mark- 
edly over- or undernourished. Of equal importance is the 
question of a balanced diet. Inquiry should be made as to 
whether the patient regularly includes in his diet foods that 
insure the presence of adequate protein, vitamins and minerals. 
If his diet has been manifestly deficient in any of these re- 
spects, the necessary corrections should be made. There are 
few practicable laboratory procedures available to determine 
whether a diet that is apparently deficient according to ac- 
cepted standard has, in fact, produced a measurable deficiency. 
Obviously, a large margin of safety exists and there are 
various compensatory mechanisms. A blood count will show 
whether there is any iron deficiency. The blood concentration 
of ascorbic acid can be determined. Vitamin A and Bi defi- 
ciency can be tested, but the methods are not as yet practicable 
clinically. If a general or a particular vitamin deficiency is 
suspected, the use of multiple vitamin or of a specific vitamin 
preparation is indicated and treatment should be continued 
long enough to insure that an adequate store has been built up. 

A balanced diet will then supply sufficient accessory food fac- 
tors. The routine use of vitamin preparations in healthy 
adults who follow a normal diet and who have no more than 
one or two colds a year is certainly unnecessary. During 
growth, in childhood and in youth, however, accessor)' vita- 
mins are frequently advisable; in fact, their routine intermit- 
tent use may be desirable. 

Metabolic Factors. — That the state of metabolism may 
be a factor is in accord with clinical experience. Some indi- 
viduals who have very frequent colds are benefited by small 
amounts of desiccated thyroid gland, particularly if an allergic 
factor is present. Some of these patients have a basal rate of 
minus 16 per cent or lower; in others, reported rates of minus 
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4 to minus 12 per cent may not represent the true basal rate. 
One might expect other endocrine disorders to predispose to 
colds, but no observations of therapeutic importance have been 
made. It is of interest that the topical use of estrogenic sub- 
stances, such as amniotin-in-oil in the form of a nasal spray, 
has been reported of benefit in the treatment of atrophic 
rhinitis, but this has no direct bearing on our subject. 

Vaccines. — Vaccines remain to be considered. Since a 
filterable virus has come to be accepted as a cause, all claims 
that bacterial vaccines mil prevent this type of cold have been 
abandoned. The question now is whether bacterial vaccines 
will prevent or cut short secondary invasion of virus colds or 
do the same to colds caused primarily by bacteria. Impressions 
are, on the whole, favorable, but statistical proof is lacking. For, 
as has been stated, the number and severity of colds vary spon- 
taneously in an individual from year to year. An autogenous 
vaccine might be expected to be the most effective if cultures 
were made at the proper time and if the vaccines were properly 
prepared. Mixed, stock vaccines, however, seem often to be 
of benefit both on subcutaneous and on oral administration. 
Whatever immunity may follow is apparently specific in some 
instances and nonspecific or related to responses to heterophile 
antigens in others. 

If mixed , stock vaccines are used, frequent small injections 
over a rather long period of time seem preferable. The best 
method of administration seems to be weekly, subcutaneous in- 
jections, starting with 0.1 cc. and increasing the dose 0.1 cc. 
every week, if no reactions occur, to a maximum of 1.0 cc. 
The largest dose reached may then be repeated at intervals 
of two or three weeks over a period of months, in an attempt to 
maintain immumty. This method may be inconvenient and 
expense may be an objection. 

Oral cold vaccines can be administered by the patient 
himself, and seem to be equally effective. The oral vaccines 
contain killed bacteria of high heterophile antigen content and 
include such organisms as pneumococci, streptococci, Hem- 
ophilus influenzae, and Micrococcus catarrhalis. The patient 

nn^ K d w mg ^ St the vaccine in 1116 ^ting state and 
sevS davs^d^h { ° r ff 0ne h ° Ur ' The dose is re P ea ted for 

It Should be mentioned that the use of all mixed cold vac- 
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cines has been condemned by some writers, not because of 
any danger but because of alleged uselessness. Actual sta- 
tistical proof of their value is, of course, almost impossible to 
obtain. The general clinical impression, nevertheless, is that 
they may be effective. In the present state of our knowledge, 
their use is justifiable provided that one realizes that their 
action is not certain and makes this point clear to the patient, 
and provided that general and local factors that predispose to 
colds have not been overlooked. 

Public Health Aspects. — Treatment has been consid- 
ered almost entirely from the standpoint of the individual even 
though colds constitute a public health problem of great im- 
portance. Whether wholesale vaccination of large groups of 
people in schools, industries and camps would reduce the total 
number of colds and would make the individual infection 
milder and less likely to be followed by a dangerous complica- 
tion is not certain. The interpretation of favorable reports 
has been criticized on various grounds. Some writers insist 
that no conclusions are justified unless control groups were 
given placebos, such as the injection of sterile water instead 
of vaccine or the use of capsules containing lactose instead of 
oral cold vaccine. In some instances, as might be expected, 
patients who received only placebos believed that they were 
benefited. Other writers call attention to the unreliability of 
the testimony of many individuals as to the number and 
severity of colds contracted over a period of a year. It seems 
evident that trials have not been made on a sufficiently large 
scale under controlled conditions to warrant a definite con- 
clusion. 

Pending the discovery of a sure means of vaccination 
against colds, education of the general public should be con- 
tinued. If the knowledge is widespread that colds are com- 
municable and potentially dangerous, attempts will more 
frequently be made to avoid exposure, to shorten the course by 
appropriate treatment, and to safeguard others. 



Medical Clinics oj Xorlh America 
January , 1941. Chicago dumber 


CLINIC OF DRS. ITALO F. VOLINI, ROBERT O. 
LEVITT and HUGH B. O’NEIL 


From the Cook County Hospital and the Department 
of Medicine, Loyola University School of Medicine 


SEROTHERAPY AND CHEMOTHERAPY OF 
PNEUMOCOCCUS PNEUMONIA 

The progress which has been made in the therapy of pneu- 
mococcus pneumonia is characteristically illustrated by the 
studies reported from the Cook County Hospital. Chronologi- 
cally these observations begin with the report 1 of a study of 
a control group of patients treated by symptomatic measures 
employed prior to the advent of antipneumococcic horse 
serum. This was followed by a publication detailing the 
experience with the use of concentrated and refined rabbit 
serum. 1 Further communications have dealt with the employ- 
ment of sulfapyridine in a large group of cases." *• 1 The 
most recent publication describes the results with sulfathia- 
zole. 8 The combination therapy of the newer drugs with im- 
mune serum constitutes one phase of the many investigations. 


the control studies 

Mortality statistics have demonstrated averages ranging 
from 35 to 40 per cent. The investigations, hou'ever, were 
totally inadequate for types of pneumococci encountered until 
the publication of a control series of 164 patients. Obviouslv 
clinical case controls can no longer be employed because obser- 
vation of Table 1 demonstrates a mortality percentage of 38.4 
while the results of modem therapy show results well below a 
10 per cent mortality. No investigator is justified in adopting 
a control series employing only symptomatic therapy. 

Table 1 illustrates the effect of bacteremia on mortality 
which in this senes attained 60 per cent. It further illustrates 
the importance of type influence. Thus Type I accounted for 
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TABLE 1 
Control Cases 


Type. 

No. of 
cases. 

Deaths. 

Bacteremia. 

Type. 

No. of 
cases. 

Deaths. 

Bacteremia. 

No. 

% 

No. 

Dead. 

% 

No. 

% 

No. 

Dead 

% 

I 

49 

13 

26 


4 

40 

XIII 

mm 

0 

■a 

1 

0 

0 

U 

34 

16 

47 


4 

67 

XIV 

mm 

0 

mm 

0 

0 

0 

in 

18 

11 

61 


1 

VlftI 

XVI 

mm 

0 

0 

0 

0 

0 

TV 

3 

mm 

67 

Bia 

0 

0 

XVII 

mm 

0 

0 

0 

0 

0 

V 

6 

B] 

83 

m 

H 

75 

XVIII 

mm 

■1 

100 

0 

0 

0 

VI 1 

2 

■9 

0 


n 

0 

XIX 

5 

Bp9 

40 

1 

1 

100 

VII i 

17 

6 

35 

n 

■9 

100 

XXI 

1 


B9 


mm 

0 

VIII 

8 

1 

12 


i 

50 

XXIII 

i 

H 

100 


mm 

0 

IX 

3 

1 

33 

0 

0 

0 

XXVIII 

1 

H 

100 


u 

0 

X 

1 

0 

0 

0 

0 

0 

XXIX 

1 


— 



0 

XII 

5 

2 

40 

i 






BmB 









Totals 

164 

63 

38 4 

HI 

18 

60 


thirteen deaths, or 26 per cent in the nonbacteremic group, 
while four patients died of the ten with bacteremia, a 40 per 
cent mortality. Type II showed a mortality of 47 per cent, 
rising to 67 per cent in those with positive blood culture. The 
study of this table shows the mortality percentage for the 
various types. In this series, the effect of age on the mortality 
is demonstrated by a death rate of 4S.7 per cent in the forty- 
one to fifty year age group, a 56.6 per cent mortality ih the 
fifty-one to sixty age group, 55.5 per cent in the sixty-one to 
seventy year age period, and 84 per cent died in those over 
70 years of age. The death rate of patients over forty years 
of age in this control group was 54 per cent. 

IMMUNE SERUM THERAPY 

With the introduction of immune serotherapy, the mortal- 
ity figures showed a pronounced decline. 1 The use of the 
refined and concentrated rabbit serum demonstrated the re- 
markable efficacy of this therapeutic agent — only one-fourth 
of deaths when contrasted with the control group. Less than 
10 per cent mortality was recorded, whereas the bacteremic 
death rate dropped to 26 per cent. Table 2, summarizing 
these studies, illustrates the effect on the individual types. 
Type I mortality dropped to 6 per cent in the nonbacteremic 
group, with 16.7 per cent in the positive blood culture group. 
For Type II, the figures were 8.8 per cent and 50 per cent, 
respectively. 

Rabbit serum has many advantages, both in manufacture 
and practical use, over the antipneumococcus horse serum. It 
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has practically superseded the use of the latter in the immune 
serotherapy of pneumonia. Sensitivity to rabbit serum pro- 
teins is infrequent. While the three tests for sensitiveness are 
employed; the greatest reliance is to be placed on the con- 
junctival test . The intracutaneous and intravenous injection 
methods in themselves add very little to the results of the 
conjunctival testing. They are supplemental and in no way 
determine the use or contraindication for serum. 

Indications for Rabbit Serum. — At the present time the 
following indications for the use of rabbit serum in the type- 
specific treatment of pneumococtic pneumonia can be pred- 
icated. Thus serum is to be used: 

1. When the effective sulfanilamide derivatives (juJ/o£yridme and jtd- 
frtftiaeole) are contraindicated. 

2. When the effective sulfanilamide derivatives produce no measure of 
improvement in from twenty -four to thirty-sis hours, 

. 3 ' TO*® appearance of the various toxic cherts of the sulfanilamide 
derivatives develop during administration of these drugs and demand their 
cessation. 


When the following conditions are present, a combination 
of serotherapy and chemotherapy is usually advised: 

? \S Cn -^ e . indfcates * s^ty-two-hour duration of the disease 

2. When the patient is over fiftv years of age 

3. When multiple lobes are involved. 

4. When blood cultures are positive. 

5. In Pneumonia during pregnancy'or the puerperium. 

t>- When there is serious concomitant complicating disease. 
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Serum is usually contraindicated in the patient with a 
positive conjunctival test. However, horse serum and rabbit 
serum are both available and nonreactor serum can be em- 
ployed. The aged patient and the very weak individual should 
be given serum with considerable caution. 

It is perfectly obvious from the above discussion that the 
necessity for sputum typing and blood culture investigation 
can not be neglected despite the effectiveness of chemotherapy. 
Recourse to serum therapy is frequently necessary and this 
decision may be, and often is, sudden. Disaster is invited for 
the patient by further delay while awaiting for the reports of 
the type organisms producing this disease. 

Dosage. — The dosage of serum usually approximates 100,- 
000 units. This is doubled or trebled by such factors as 
advancing age, "bacteremia, increased duration of illness, multi- 
plicity of pulmonary lobe involvement, complicating disease, 
and severity of symptoms. Types II and III infections de- 
mand more serum. Improvement in the symptomatology is 
the usual guide for efficacy and adequacy of dosage. 

When available, reliance is placed on the Francis test , the 
serum agglutination test , and the mouse protection test , Ordi- 
narily, however, the temperature, pulse and respiration rate 
with the general condition of the patient determine the indi- 
cation for more serum. This should be given at four- to 
twelve-hour intervals, until the desired result is obtained. Re- 
typing and careful, thorough examination of the patient should 
be carried out when response to adequate dosage of serum is 
not obtained. 

Method of Administration. — The method of adminis- 
tration consists of the usual test or trial dose given intrave- 
nously followed, after one to two hours, by the remaining 
calculated dose. The total dosage is frequently given by the 
intravenous drip method , diluting the serum with normal salt 
solution in the drip flask. With the concentrated unitages now 
available, the single total dose method may be employed, in- 
jecting the entire amount undiluted directly into the blood 
stream. The first cubic centimeter should require two min- 
utes, while the remainder should be injected at the rate of V 2 
to 1 minute per cc. 

Reactions. — The serious immediate reactions are best 
prevented by the careful preliminary testing, although the anti- 
dote epinephrine should always be ready at hand for immediate 
use. The onset of a reaction demands immediate cessation of 
the serum injection. Thermal reactions and the late serum 
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effects occur frequently. They are disturbing and annoying, 
but rarely dangerous, and respond promptly to appropriate 

Figure 9 A illustrates treatment with concentrated and re- 
fined rabbit serum, all the pertinent data being given. Anti- 
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Rg. 9 . Results of treatment of pneumococcus pneumonia with concentrated 
and refined rabhit serum. See text for details. 

pneumococcus serum was given by the single total dose 
P'S"* Tn® sharp critical form of response is demonstrated 
e /P e * m ^ ec tion. Figure 9 B shows the necessary repe- 
tition of serum dosage guided by the Francis test. The injec- 
tions of serum were continued until a satisfactory clinical 
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response was obtained and the Francis test was changed from 
negative to positive. 

SULFAPYRTDnVE THERAPY 

The value of sulfapyridine as a therapeutic agent in the 
treatment of pneumococcic pneumonia was quickly indicated. 
Early experience with this drug demonstrated an even greater 
efficiency than immune serum. The first report 2 published 
from the Cook County Hospital on a series of 160 patients, 
fifteen of whom had positive blood cultures, revealed a mor- 
tality of 3.3 per cent. A later study 4 of 200 patients treated 
with sulfapyridine showed a 4 per cent mortality — 3 per cent 
in the nonbacteremic series and 7.8 per cent in thirty-eight pa- 
tients with positive blood cultures. 

It is remarkable that in this group of 200 patients, there 
were forty-seven with Type I infection, none of whom died 
from the pneumonia. This included eight patients with bac- 
teremia. In a report soon to appear describing the use of 
sulfathiazole 5 (control series treated with sulfapyridine) there 
were thirty-one patients with Type I infection, three with posi- 
tive blood cultures; there were no deaths. There is thus dem- 
onstrated a remarkable specificity of sulfapyridine in Type I 
pneumococcus infection. The total group, comprising over 
400 patients treated with sulfapyridine, shows results superior 
to those obtained by serum alone. 

Dosage. — The dosage has been standardized so that, ini- 
tially, 4 gm., or eight tablets, are administered followed by 
1 gm. every four hours until a normal temperature has been 
sustained for forty-eight hours. Experience has indicated that 
associated drug medication or using the powdered drug in 
various liquids has not materially changed the unpleasant ef- 
fects. The nausea and vomiting so commonly encountered in 
the administration of this drug do not seem to be any more 
frequent or severe by the initial 4-gm. dosage than with the 
usually advised 2-gm., four-hour schedule for two doses. 

In those cases where the initial vomiting was severe and 
persistent, or in patients unable to swallow the drug, an intra- 
venous injection of 100 cc. of 5 per cent aqueous solution of 
sodium sulfapyridine was administered. This was then fol- 
lowed by the oral dosage after four hours, using 1-gm. doses. 

Blood Concentration. — Optimum concentration levels in 
the blood are rapidly attained by the use of the large initial 
dosage. Blood levels fluctuate moderately on the usual main- 
tenance dose. The clinical response, however, cannot be very 
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definitely correlated with the blood concentration. While ade- 
quate blood levels are difficult to fix, fiye mdhpams P J £ 
of the free sulfapyridine is usually considered as the acccp 

concentration. . f )U { * r rp _ 

Untoward Reactions.— The seriousness of the toxic re 
actions demands continuous supervision of the patient Ade- 
quate laboratory investigation must be made prior to the onset 
of therapy. Toxic reactions demand cessation of sulfapyndme 
administration and, frequently, a change to other forms ol 
therapy. This therefore means that the patient must be in- 
vestigated just as thoroughly as the pneumonia patient was 
prior to the discovery of sulfapyridine. 

The laboratory examinations before drug therapy include 
as a minimum, sputum typing, blood ctdturcs 1 complete blood 
counts and urine studies . And these must be frequently re- 
peated in addition to the blood concentration studies. 

The damaging effects on the red and white hemopoietic 
organs and cells are not rarely encountered. Acute hemolytic 
anemia is common. One agranulocytic reaction with fatality 
was experienced. Another case of aplastic anemia with agran- 
ulocytosis, with a fatal outcome, resulted from sulfapyridine 
therapy. Various kidney complications are met with, such as 
calculi, anuria, albuminuria and casts, hematuria, and non- 
protein nitrogen elevation in the blood. Drug rashes and drug 
fever must be kept in mind as they occur rather frequently and 
introduce a puzzling pattern in the clinical picture. Hepatic 
injury and central and peripheral nervous system effects are 
described, but these have not been met with in over 400 pa- 
tients treated with sulfapyridine. 

The nausea and vomiting are often troublesome; while un- 
questionably these are of central origin, the intravenous use of 
the drug may so improve the patient that vomiting lessens. 
The intravenous fluids and employment of sedatives may fre- 
quently accomplish much in reducing these effects. Persistence 
of administration may aedimate the patient to the drug so that 
vomiting, initially present, may disappear, although often the 
opposite result occurs. 

It must be kept in mind that as a general rule the toxic 
reactions appear from relatively long and continued use of the 
drug, especially where large total doses are employed. The 
beneficial effects of sulfapyridine are produced early in its use 

nf 1 ^ ai,0,! ;* erefore > should be made after five days of use 
of the drug; this usually means after 20 to 2S gm are W 
sumed, provided of course no serious toxic effects appear. 
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The evaluation should consider the clinical and laboratory evi- 
dence at this time. Continuation of medication is decided by 
this appraisal. The drug is usually stopped after forty-eight 
hours of normal temperature, although flexibility rather than 
rigidity of this rule should be stressed. Evidence is available 
that organisms may become sulfapyridine-fast by interrupted 
medication. Nevertheless, few relapses occur from drug cessa- 
tion after the drug is continued during forty-eight hours of 
normal temperature. In fact, relapses are infrequent in cases 

TABLE 3 


A Study of 200 Pneumococcus Pneumonias Treated witb Sulfapyridine 
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in which the drug is suddenly stopped when a normal temper- 
ature is obtained. 

Indications and Contraindications. — In addition to the 
foregoing toxic reactions, impaired kidney function and hepatic 
disease should contraindicate sulfapyridine. Curiously, gran- 
ulocytopenia, the result of bacterial infection, frequently shows 
tremendous improvement with sulfapyridine. Serious, anemias, 
such as pernicious anemia, sickle cell anemia complicated by 
pneumonia have responded well as far as the infection is con- 
cerned to sulfapyridine medication. Blood transfusions have 
been frequently employed. 




























THERAPY OP PNEUMOCOCCUS PXEUMOKIA 213 

Methods of Administration. — Sulfapyridine can be ad- 
ministered by parenteral injection, using the sodium sa t 
men gi/er l intravenously, a S per cent solution m distilled 
water is used, employing from 3. a to 5 gm. per dose. T1 e 
Section may be repeated in from twelve to twenty-four hours. 
If escape into the adjacent tissues occurs, a severe irritating 



Fig. 10 . Results of treatment of pneumococcus pneumonia with sulfapyridine. 


and necrotic effect may be produced. Subcutaneous or intra- 
muscular injection may also be employed and is fre- 
quently very satisfactory; 5 gm. in 1000 cc. of normal salt 
solution is the concentration advised. No untoward effects 

Remits f/S l teady bl00d level has been obtained. 
• '~ esidts of Treatment.— In the combined therapy, using 
mumme serum with sulfapyridine, the results very curiously 
indicate supenonty of sulfapyridine alone over the combine- 
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tion therapy.^ This was not the result of selection of cases, i.e. } 
the more seriously ill were not chosen for the combined ther- 
apy. Similar findings were reported by the Illinois Pneumonia 
Control Commission. Further study must determine the ade- 
quate explanation of these results. 

Table 3 reveals the results obtained by the use of sulfa- 
pyridine in 200 cases of pneumococcic pneumonia. Type II 
pneumonia was responsible for 27 per cent of the cases, with a 
bacteremic frequency of 35 per cent. Many of the Type II 
cases had a common origin in a shelter for homeless men who 
were housed in a school hall. Types VII and VIII showed a 
higher percentage of Negroes, Type VII being particularly vir- 
ulent; 58 per cent of these patients were admitted seventy-two 
hours or more after the onset of the disease. Malnutrition, 
undernutrition, alcoholism and associated acute and chronic 
diseases were present in a good number of these individuals 
admitted to the large charity hospital. Nevertheless, the re- 
sults indicate the tremendous progress that the therapy of 
pneumococcus pneumonia has made by the introduction of 
sulfapyridine. 

S ULFATH1AZ OLE 

There are unquestioned advantages in the chemotherapeutic 
management of pneumococcus pneumonia and some evidence 
to indicate its superiority over immune serotherapy. The 
modus operandi of the recovery induced by drug therapy is 
not considered as following the immunological pattern created 
in a serum-induced recovery. Chemotherapy demonstrates ef- 
fectiveness against nearly all types of infection. The cost is 
low. The ease of administration is of comfort to both the 
patient and physician. But efficiency in producing recovery 
from pneumonia contributes most of all to the popularity of 
chemotherapy. Theoretically there should be an enhancement 
of the therapeutic value in the combination of serotherapy and 
chemotherapy. However, the additive use of these two 
methods, each of proved value, has not been strikingly more 
efficient, as comment has already indicated. . 

In the use of sulfapyridine, definite disadvantages are 
readily apparent. The nausea and vomiting, so frequently 
severe, detract from the usefulness of the. drug. This effect 
not only aggravates the illness of the patient, but interferes 
with the continuation of treatment, whereby entrance of the 
drug into the blood stream is prevented. The toxicity of the 
drug is pronounced, as has been pointed out. Many of these 
results are produced by what is known as acetylation or conju- 
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gation of the drug. This readily occurs ruUisulfap^idinoa 
major percentage of the drug being conjugated. _ Ace }>™ 1 
sulfapyridine, chemotherapeutically considered is inactive and 

inert Nevertheless, it is considered responsible for the toxic 
manifestations and for the renal blocking and calculi forma- 

tl0I Advantages over Sulfapyridine.— Naturally an analogue 
of sulfapyridine was sought. Many compounds have been tried. 
The most eSective and the least toxic thus far was found to be 
suljathiazolc. The preliminary' studies have indicated that 
sulfathiazole equals sulfapyridine in therapeutic eSectiveness 
when comparative studies were made with various types of 
pneumococcus infections. On the other hand, staphylococcic 
injections respond more readily to sulfathiazole medication. 
The drug simulates in its action many of the pharmacologic 
activities of sulfanilamide rather than sulfapyridine. It is 
readily absorbed into the blood stream. High levels are 
quickly attained, and it is excreted into the urine at a rapid 
rate. The degree of conjugation, both in the blood and urine, 
is much less than that which is obtained with sulfapyridine. 
As a consequence, a larger percentage of the total drug ab- 
sorbed into the blood stream is therapeutically active. 

The toxic effects are generally not so severe as those in- 
duced by sulfapyridine. Thus nausea and vomiting occurred 
in seven patients in the series of 169 treated, only one requir- 
ing^ discontinuance of the drug. With sulfapyridine, the ex- 
perience was over 55 per cent, 15 per cent requiring withdrawal 
of the drug. No evidence of renal irritation was encountered, 
nor were effects noted on the hemopoietic systems. 

Untoward Reactions. — Injury to nerve tissue may ap- 
pear. Paresthesia and neuritis, though infrequent, may be 
severe. Drug fever , drug rashes and conjunctival irritation 
have been found to be serious manifestations; five instances of 
this were noted, two of the five ending fatally. 

The mortality rate in theories of 169 patients treated was 
. per cent. In the positive blood culture cases (twentv- 

°5 8 ‘ 3 per cen *> in *e nonbacteremic series 
the mortality was 4.8 per cent. The results when compared to 

a ri; U r POtary ^° Up , of 164 P ati ents treated with sulfapyri- 
ame were approximately the same. 

that ° f dosage em P l °y ed varied from 

that used with sulfapyridine. An initial 4-em dose was fnl 

°v 3 

> gm,, and thereafter 1 gm. every four hours. This 
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method was suggested by the pronounced variation frequently 
encountered in the blood level, presumably due to the rapid 
elimination in the urine. 

Results of Treatment.— Figure 11 and Table 4 show 
all the pertinent data and illustrate the characteristic forms of 
temperature response to sulfathiazole. It must be remarked 
that the sulfathiazole treated patient presents an appearance 
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Fig. ix.. Results of treatment of pneumococcus pneumonia with sulfathiaiolc. 



of relative comfort when compared to the nauseated, vomiting 
individual under sulfapyridine medication. Temperature re- 
duction is produced more rapidly by sulfapyridine therapy. 
The course of the fever curve shows a declination which is a 
characteristic combination of crisis and lysis, without the pre- 
cipitous termination of the former and the absence of the pro- 
longed course of the latter. It resembles a concave trajectory 
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curve or geometric hyperbola with the normal temperature 
level attained in the forty-eight to sixty-hour period. 

Medication should be continued at least forty-eight hours 
after the temperature reaches normal. Selective effectiveness 
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From the Samuel Deutsch Serum Center, Michael 
Reese Hospital 


HUMAN SERUM: ITS APPLICATION IN MEDICINE 

A consideration of the brilliant achievements in the use 
of antiserums of animal origin discloses that they are relatively 
few in number. It will not be amiss to analyze briefly some 
of the difficulties encountered in the production of animal 
serums, and at the same time consider whether these obstacles 
may be circumvented by the use of the human being himself — 
rather than animals — as a source for antiserum. 

The artificial antigen must be a faithful reproduction, im- 
munologically, of the antigens of the natural disease agent. 
Otherwise, the resultant antiserum will not be truly specific, 
nor will it be clinically effective. In many diseases, notably 
those of virus origin, the failure to produce a potent artificial 
antigen has balked all efforts to prepare a potent antiserum. 
This problem is overcome in the use of the convalescent human 
being as a source of serum; whatever the agent of his illness 
may be and regardless of the finer immunologic considerations, 
the patient has received the proper antigen. His serum after 
recovery might have therapeutic merit. Such natural human 
antiserum is known as convalescent human serum . 

If the proper antigen can be produced, the animal selected 
for immunization has been chosen more on the grounds of con- 
venience and practicability than superiority. Thus the animal 
of choice in most instances has been the horse. It is not un- 
likely that man (for whom the disease is natural) would be a 
better source of antiserum if it were practical to use him for 
immunization. 'Hus has been attempted in a very limited 
way. A pertussis human antiserum has been prepared by re- 
peatedly inoculating healthy adults. Since the donors had all 
had pertussis as children, this serum is classed as hyper - 

immunp. 
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In view of the newer knowledge of immunity, it is believed 
that a foreign serum is not disseminated as rapidly, or utilized 
as readily, as a homologous serum. This is particularly true 
in the presence of sensitivity to the foreign serum. Further- 
more, homologous serum is devoid of severe reactions and 
serum sickness, which is a not infrequent accompaniment of 
foreign (horse) serum. Freedom from sensitization when hu- 
man serum is used, in contrast to animal serum, is likewise a 
matter of considerable importance. 

In view of the foregoing considerations, the field of human 
serotherapy is worthy of serious thought. Universal or even 
extensive success cannot be expected, for there are distinct 
limitations to humoral immunity upon which serum effective- 
ness. is dependent, whether of animal or human origin. Cer- 
tain diseases, such as tuberculosis, seem to give rise to no, or 
at most very little, humoral immunity and are affected neither 
by human nor animal antiserums. Other diseases may be 
susceptible to treatment but are of such infrequent occurrence 
as to present great difficulties in obtaining adequate amounts 
of serum. This difficulty may be overcome in the future by 
the newer methods of drying serum, the lyophile process. Such 
dried serum is believed to retain its potency for years. 

Many difficulties have impeded extended study on the 
value of human serum (convalescent or immune). The rela- 
tive inability to secure donors and a resultant sufficient supply 
of serum for investigation has been a grave obstacle. The 
limited source of serum has prevented adequate studies to 
standardize the optimal time for serum collection and optimal 
dosage for therapy. The meticulous care required in process- 
ing human serum has also discouraged efforts at its prepara- 
tion and study. With all these problems, it is not surprising 
that only a small part of the possibilities of human conva- 
lescent or hyperimmune serum has been explored. Neverthe- 
less, some of the results from limited investigations have been 
highly gratifying. . 

Extensive utilization of human convalescent serum is made 
possible by an organization which will undertake the endless 
task of finding donors, obtaining their own and physician's 
consents, drawing blood, processing the serum, and making it 
available to the medical profession. Such organizations are 
known as “Serum Centers.” . . 

The modus operandi in most serum centers is briefly and 

essentially as follows; 
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the serum center 

Donors. — Donors are reported by their physicians, by the 
State Department of Public Health, the City Departnieii 
Public Health, and by other Health ofncers. After the phys- 
ician’s consent is obtained and the donor is found to be in goo 
health, he is solicited to give blood. Venesection is performed 
at the Serum Center, the contagious disease hospitals, the pa- 
tient’s home, or at “Serum Clinics” held from time to time at 
convenient locations. Ordinarily, blood is taken only from 
adults, in amounts of 2 SO cc. The procedure may be repeated 
after a suitable interval and is perfectly safe for the donor. 

Processing of Blood. — Blood is permitted to clot spon- 
taneously at room temperature and is then placed in the refrig- 
etatoi for from twelve to twenty-four hours to ensure maximum 
separation of serum. After centrifuging, the serum is with- 
drawn, a sample at this time being removed for Kahn and 
sterility tests. A second centrifuging frees the serum of all the 
remaining erythrocytes, fragments of clot, etc. Specimens 
proved sterile and serologically negative are mixed to make a 
pooh The purpose of the pooling is to obtain a uniform prod- 
uct, for an individual serum may be stronger or weaker than 
the average. Then 0.3 per cent tricresol or 1:10,000 merthio- 
late is added as a preservative, the serum is passed through a 
Berkefeld N. filter, and the serum is bottled in ampules of 
selected capacity. Specimens of the ‘‘pool” and bottled serum 
are again tested for sterility and safety by cultural methods 
and animal inoculation before the serum is distributed. 

Throughout the processing the serum must be kept as cold 
as possible. Aseptic technic must be maintained throughout 
the procedure. Careful supervision and accurate records are 
essential. 

Types of Human Serum. — Convalescent Serum — This is 
an antiserum derived from fully recovered convalescents and 
obtained during the period of maxim urn potency. 

Eyperimmwie Serum . — This is antiserum derived from 
y>ong recovered individuals who have subsequently 

immun ’> ed the antigen; it is obtained 
during the optimum period following such inoculation. 

n-hnhoHJhT 1 ” 6 Ser “'“-~ This is serum from healthy adults 
who have had a particular disease in childhood and presum- 
ably possess residual antibodies. presum 

aduhs 7 or T \~?^ onna * serum is derived from healthy 
SttaS SJSSS? "■»» con sideration 
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SCARLET FEVER CONVALESCENT SERUM 

The modern use of this serum is usually attributed to Riess 
and Jungmann, although Weisbecker’s work in 1897 is of his- 
torical interest. The optimum period for taking blood from 
donors is from the nineteenth day of illness to six months after 
the date of onset; thereafter the potency of the serum slowly 
declines. Adult immune serum obtained from donors years 
after their attacks of the disease still retains some value. 

Scarlet Fever. — Prophylaxis . — The dose employed here 
is 10 cc. for children up to age ten , and 20 cc. for adolescents 
or adults , administered intramuscularly . 

In a series of 4595 home contacts (Table 1) who gave no 
history of previous scarlet fever and who were definitely ex- 


TABLE 1 


Scarlet Fever Prophylaxis with Scarlet Fever Convalescent Serum 


Age of con- 
tacts, years. 

No. of 
contacts. 

No. of cases 
did not 
contract 
scarlet fever. 

No. of cases 
developed 
scarlet fever. 

% did not 
contract 
scarlet fever. 

l-s 

1556 

1521 

„/32 Mild 
t 3 Moderate 

9 7.7 

5-10 

1138 

1096 

42 

(27 Mild 
| 9 Moderate 
( 6 Severe 

96.3 

10+ 

1528 

1506 

22' 

[15 Mild 

6 Moderate 
[ 1 Severe 

[ 9S.5 

Not recorded 

373 

366 

7' 

f 1 Mild 
' 5 Moderate 

1 Severe 

98.1 

Total 

4595 

4489 

m 

75 Mild 

23 Moderate 

8 Severe 

97. r 


posed 97.7 per cent failed to develop scarlet fever after receiv- 
ing a prophylactic injection of serum. Similar results were 
obtained in susceptible Dick-positive student nurses inadvert- 
ently exposed to the disease by patients. 

Passive immunity is only temporary. Although from some 
reports it may last one or two months, only too often it may 
not persist more than two weeks. For this reason it is advis- 
able to repeat the inoculation at the end of two weeks in a 
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susceptible individual who remains constantly exposed to the 
infection for longer than this period. 

Treatment. — The results secured with the use of serum m 
the treatment of scarlet fever are now well established, lhc 
dose is from 20 to 100 cc., depending on the age of the patient, 
the severity of the disease and the time of administration. 
The average dose is 40 cc. The route of choice is intravenous. 

When administered early and in adequate dosage, the 
serum produces a prompt amelioration of the acute symptoms 
of the disease. This is particularly true when it is admims- 
tered intravenously. Over 90 per cent of patients will have a 
drop in temperature, decrease in toxicity, fading of the rash 
and improvement of the throat symptoms within from twelve 
to twenty-four hours. The rapidity of the improvement de- 
pends not only on the time treatment is instituted, but also 
upon the amount of serum administered and the route em- 
ployed. Hoyne et a L in a study on the value of human con- 
valescent serum stated that 947 hospital patients who were 
seriously ill at the time of serum treatment had an average 
drop in temperature at the end of twelve hours of 1.7° F., at 
the end of twenty-four hours of 2°, and at the end of forty- 
eight hours of 2.6°. In many instances there were dramatic 
reductions of 4 and 5° within a few hours, but patients suffer- 
ing from septic complications seldom responded in such an 
amazing manner. 

The study also brought out the very arresting fact that the 
incidence of complicatiojis in those individuals who received 
serum was much less than in untreated cases. Furthermore 
the mortality in the serum-treated group was decidedly lower 
than that observed in untreated patients. Of the 947 serum- 
treated patients in the hospital, 446 had no complications at 
the time they were admitted. In these 446 cases (Table 2), 
the incidence of complications was decidedly lower than in 
patients who did not receive serum. This is particularly sig- 
nificant, for the patients in the serum-treated group were 
classed clinically as severely or critically sick (a group in 
which a much higher incidence of complications may be ex- 
pected), whereas the untreated patients had only a moderate 
or mild scarlet fever. 

We have records at present of several thousand patients 
with scarlet lever who were treated in their homes by private 
physicians. Marked and prompt symptomatic and objective 

S^Twell pfthT rted 3nd r the iow incidence of complica- 
tions, as well as the low mortality, has been gratifying. 
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TABLE 2 


Incident or Complications of Scariet Fever After Convalescent Sercm 

1HERARY AND COMPARISON WITH UNTREATED MlLDER CASES* 


Day of fitness 
when conva- 
lescent scrum 
given. 

No. of 
cases. 

No 

compli- 

cations. 

Cervical 

adenitis. 

Suppu- 
t rati v c 

otitis 
media. 

Rhini- 

tis. 

Arthri- 

tis. 

Mastoid* 

iti 

- Neph- 
ritis. 

1 

24 

18 

3 

1 

0 

2 

0 

0 

2 

95 

77 

13 

5 

4 

2 

mm 

IB 

3 

129 

99 

15 

8 

6 

3 | 

SB 

ss 

4 

111 

91 


6 

5 

mm 



5 

57 i 

_i 

43 j 


3 

3 

E5 



6 

19 ; 

LiL 


m 

'1 


0 

f 0 ~ 

7 

6 

mm 

fif 

! o 

' 0 


BBl 

0 

8 

5 

SB 

■ 

i 

0 

H 

3j 

0 

Total 

•«6 

354 

51 

24 

19 

mm 


2 

Percentage 

100 

79 

n 

5 

3 


y 

0.5 

Mild and moder- 
ately ill patients, 
no serum given, 
complications in 
per cent 

6282 

■ 

27 1 

13 6 

8.7 

2.6 

■ 

3.6 


• From Hoyne, Levimon and Thalhimar, J.A.M.A., Sept. 7, 1935. 


The effect of serum on late complicated scarlet fever is 
difficult to evaluate statistically. Close observation of several 
hundred complicated cases in which the patients were desper- 
ately ill on admission to the hospital and were treated with 
serum, has convinced us that the majority of these patients 
have been definitely benefited by such treatment. Many pa- 
tients with a septic illness have shown such definite improve- 
ment, with cessation of the progress of the disease, that we 
cannot help but feel that serum played an active part in over- 
coming the infection. For complicated scarlet fever in the 
late stages of the illness, we have employed massive repeated 
doses of serum supplemented by intramuscular injections of 
whole blood, or with transfusions from individuals recently 
recovered from scarlet fever, with increasingly better results. 
The value of sulfanilamide is discussed below. 

Diverse Streptococcic Infections. — The beneficial ef- 
fects from serum therapy in late complicated scarlet fever have 
been paralleled by the results in many diverse streptococcic 
infections. Convalescent scarlet fever serum has been used 
quite extensively in fulminating streptococcus infections in the 
last few years. In general, about 15 per cent of patients show 
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an excellent response, -with rapid improvement and recovery. 
In about 60 per cent the eSect of serum treatment is good, 
with slower but progressive recovery. In about 25 per cent, 
no influence is derived from the serum. . 

It must be stressed that successful treatment in fulminating 
virulent infections from the hemolytic streptococcus requires 
massive doses of from 100 to 200 cc. of serum. These may 
have to be repeated. 

Acute Hemolytic Streptococcic Pharyngitis.— In acute 
streptococcic throat infections, with or without cervical aden- 
itis, the response to convalescent serum is almost as specific 
and as striking as is seen in the treatment of early scarlet 
fever: 

Case l (Fig. 12). — E. K., fourteen months old. After a low-grade tempera- 
ture and coryza of one week's duration, this child was admitted to the hospital 



Fig- 12 (E. K.).— Acute hemolytic streptococcic pharyngitis. Treatment with 
40 cc. of scarlet fever convalescent serum intravenously. 


Jrith a temperature of 104* F. The throat seas markedly inflamed and ede- 

n?!L Melnbnm0W; P 31 * 65 were Pi«ent over the pharynx. The chad seas 
markedly prostrated and dehydrated. 

noudv at SSttrr ° l convatelcent serum was administered intrave- 
tFp hgh * There was an immediate critical fah in 

toMtHempemrere, th forfeit *“ U ^‘- si \ hou *- Coincident with 
ment in ^ genera, Improve- 

Item the hospital three' d 1)s S ”* ™ 


Fulminating Hemolytic 
Septic Complication. — This 

VOL. 23—15 


Streptococcic Pharyngitis with 
group of cases includes those in 
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which the. onset of illness was an acute throat infection, fol- 
lowing which one or more of the severe complications involving 
the cervical glands, ears, mastoid, or sinuses developed, with 
or without an associated positive blood culture. 

In these cases, repeated massive doses of convalescent 
serum have been found necessary. Very often there is an as- 
sociated secondary anemia, and in the presence of anemia whole 
blood from a recovered scarlet fever donor is invaluable. The 
clinical response in these cases is only occasionally striking, 
but in most instances it appears that persistent massive serum 
therapy is an important factor in checking the fulminating 
disease and in ultimate recovery. 

Case II (Fig. 13). — V. P., aged twelve years. Three weeks before admis- 
sion to the hospital this child developed an ulcerative pharyngitis with a high 



temperature. Within two days a marked cervical adenitis appeared; the Stand 
was incised after one week but no pus was obtained. Although the adenitis 
gradually subsided, the sepUc temperature continued and, three days : tewr 
hospital admission, pain in the left shoulder appeared. On admission i the ehfld 
was acutely ill and had a diffuse, soft, very tender sweffuig over the ' anterior 
left chest in the region of the second and third ribs and extending under the 
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left arflla. A blood culture taken on admission produced a growth of hemolytic 
streptococci. x-Ray examination showed no evidence of osteomyelitis. 

Three days following adndssion, 60 cc of pooled convalescent scarlet fever 
serum was administered intravenously. The following : day, ISO cc. of blood 
from a convalescent scarlet fever donor was given. Onc-balf hour after the 
transfusion the child developed a chill and a rise in temperature, which was 
interpreted as a transfusion reaction. There was a critical drop in temperature, 
with only one transient rise over 101* F. forty -right hours later, and marked 
improvement A blood culture, taken the day following the transfusion, was 
negative. The child made an uneventful convalescence. 


Case 17/ (Fig. 14).— J. aged seven years. Three weeks previously this 

child developed an acute pharyngitis, fever, and malaise. Eleven days after 
the onset of illness both eardrums ruptured, draining pus. The temperature 
became septic and the child was hospitalized. On admission, in addition to the 



Fig, 14 (J. G.). — Otitic sepsis after acute pharyngitis with hemolytic 
streptococcemia. Treatment with scarlet fever convalescent scrum and immune 
transfusion. 


findings of acute sepsis, there was evidence of involvement of the mastoids. 
Three days after admission a right simple mastoidectomy was performed, 
yielding pus and revealing a perisinus abscess. The following day a left simple 
mastoidectomy was performed, with the finding of pus in the antrum. The 
«ptic temperature continued and the patient's condition became worse. Six 
ys after admission a blood culture was positive for hemolvtic streptococci 
1 Pursued a downhill course and, on the eighth day after admission, 
a nght jugular ligation and a sinus exploration were performed 

At this time, 200 cc. of blood and 40 cc. of scarlet fever convalescent 
u . WCre . £ lvcn intravenously. The following day another 40 cc. of serum 
a? £5? ■ Utra f 1USCuI ?! 1 y ^ «« Mowed again by 40 cc. intravenously 
downhm 6 ^ r ' AUhoush ^ temperature continued septic, the child's 
C °?f e * pptated to have been checked. The following dav 200 cc 
« «• of rvere given intra«y Tw o d a« 

lie Pabcnt ™ given another 40 cc. ot serum. Then the temperature 
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y l °- n ° J nnal and convaI «ccnce was interrupted only by a Iran- 
aent temperature rise due to retained pus in the incision of the juimlaf iieation 

fifteeD dayS aftCr “° n was The pus' 

coed This child r p * 01 a °P eratl0 ^ ls 2 s Ve a P ure growth of hemolytic strepto- 
sernm. m alIj 600 cc * of bIood 200 cc. of convalescent 


Fulminating Hemolytic Streptococcic Infections with Sep - 
ttcemta.— In this group of cases convalescent serum is mcon- 
5 ant in its effects. At times the response to serum therapy is 
spectacular; in most instances, however, the response is de- 
layed and, in some cases, no effect is observed. 

. ^ paramount importance in these cases that at no 
time should sound surgical measures be neglected. The use of 
serum, as expressed by Goldberg, 3 is not a substitute for, but 
an adjunct to, sound surgery and other supportive therapy. 
Although distinct improvement may be observed in the pa- 
tient's general condition, arrest of the illness cannot be ex- 
pected until localized collections of pus are drained. 

Case TV (Fig. 15). — F. S v aged twenty-three years. This patient was 
admitted to the hospital with a cellulitis of unknown etiology affecting both legs 


■cbc 


■BSC 




bgsggg; 


ii 

in 

« 


mmmmrnum* 

fagSiaa-siSsaal 



asSifiaasi 

aaaaatss 



assrasagg 

"ssagagl 



s§=srs§St 

Ka;;a:5jB 

ESi 

muiimiimiii 

inninini 

ininniwi 


Fig. IS (F. S.). — Fulminating hemolytic streptococric cellulitis. Treatment 
with scarlet Sever convalescent serum. 


and a temperature of 101° F. Heat was applied and the temperature dropped 
to normal; the patient felt much improved and abscesses localized on the lower 
third of the left leg and on the upper half of the right leg. Seven days after 
admission these abscesses were incised under local anesthesia, with the libera- 
tion of thick pus which gave a pure growth of hemolytic streptococci. Follow- 
ing this incision, the temperature started to rise and, thirty-six hours later, 
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there was a severe chiU. The following day the temperature rose to 1W F, 

„„ iS, Si “to and 100 cc. .1 cncoteccn. •=*• 

intravenous!'-. There was a dramatic drop in temperature and a con- 
roSumthnprovcmcnt in the clinical picture. The following day the ternpen- 
turt rose onlv to 100.2' F., but another 100 cc. of convalescent «n»n *« 
given intravenously. Following this, the patient was completel) afchnlc. 
symptom free, and made an uneventful convalescence. 


Case T (Fig- 16) . — A. R~, aced five years. This child’s clothes caught fire 
and resulted in extensive second and third degree bums of the chest, back, 
abdomen, part of the thighs, face and arms. Tannic add was applied, and 
heat, sedatives, and fluids were administered. For several days the child’s con- 



Fig. 16 (A. R.) .—Hemolytic streptococcic septicemia from infected bums. 
Intolerance to sulfanilamide- Treatment with scarlet fever convalescent serum 
and blood transfusion. 


dition was as good as might be expected. A temperature of 100° to 103° F. 
persisted and the course was steadily downhill. Nine days after admission, in 
the belief that there was a definite cause for the maintained temperature, the 
fannit add eschar was removed, revealing an extensive pus accumulation which 
gave a pure growth of hemolytic streptococci on culture- Irrigation of the in- 
fected areas was instituted. 


.*^5? Mowing day sulfanilamide was started, and after the child had 
reeved 90 grains of the drug, he became quite cyanotic. Since his general 
condition was unimproved and since two blood cultures were strongly positive 
y V C M of scarlet fever convalescent serum was given 

Rowing day tit cMd received 45 grains of sulfanilamide 
thLmv of . Mood : markcd cyanosis developed, and the sulfanilamide 

stnirn^-a . st °Pp ed - Eights- cubic centimeters of convalescent scarlet fever 
the t„ 15 pVtD intravenously on each of the nest two days, following which 
emperature gradually dropped to a relatively low level and ihe blood 
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culture became negative. Although a low-grade temperature persisted, the 
cnxla made a relatively uneventful recovery. 

The treatment of these cases with serum is not as specific 
as could be desired, because at the present time we have no 
reliable laboratory test to determine action of serum against 
a given strain of organism. In the absence of this specificity, 
pooled serum, in massive doses administered intravenously, 
combined with chemotherapy , gives the greatest hope for suc- 
cess. Immunotrans fusion is a supplementary measure that 
should not be ignored, but it offers less specific value than 
massive doses of pooled serum. 

Sulfanilamide. — No discussion of hemolytic streptococcal 
infections is complete today without at least brief mention of 
sulfanilamide. In our experience this drug has no definite in- 
fluence on the acute course or symptoms of scarlet fever. If 
given early in the disease it has no influence on late complica- 
tions. When complications do appear, however, it is of untold 
value, particularly for complications such as septicemia and 
meningitis. 

It seems logical that the combination of serum and chemo- 
therapy offers the ideal method of treating complicated hem- 
olytic streptococcic infections. 

MEASLES CONVALESCENT SERUM 

The earliest work in this field appears to be that of Nicolle 
and Conseil in 1916. The value of measles convalescent 
serum was firmly established by Degkwitz in 1920. The opti- 
mal period for obtaining serum is from seven days after defer- 
vescence up to six months later. The potency of serum 
obtained shortly beyond this period has not been established. 

It is known, however, that adult immune serum from indi- 
viduals who have had the disease in childhood has some value. 
One cc. of measles convalescent serum is about equivalent to 6 
cc of adult immune serum or 12 cc. of adult blood. 

Prophylaxis.— The major use of measles convalescent 
serum is in prophylaxis of the disease. Our recommended 
dose is 5 cc. for children under five years, and 7.5 cc. for chil- 
dren over this age. The serum should be given intramuscu- 
larly. When a proper dose is given within four days after 
exposure, most of the cases are completely protected and no 
disease develops. However, if the serum is administered from 
the fourth to the eighth day of the incubation period, in most 
instances a very mild atypical measles will appear. Tins type 
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of disease is called “sero-attenuated measles." Our results 
have shown a combined protection (either complete or partial) 
in 94 per cent of contacts immunized with serum v*JS* 1 ')• 

If complete protection is conferred upon the individual 
by the administration of convalescent serum, this protection is 
only transient because it is a passive immunity. However, i 
an attenuated form of the disease develops, it results in an 
active immunity which should be permanent. In institutions, 
where all contagious disease is avoided, immediate admimstra- 

Measles Immunization in Relation to Date of Serum Inoculation 



Days 12345-67 8 9 9+ 

□NoMeasks □ Modified Measles □ Mod crate Measles •Typical Measles 

Fig. 17.— -Measles contacts treated with measles convalescent serum. Relation 
of results to number of days of incubation before serum administration. 

tion is practiced to obtain complete protection; in the home, 
on the other hand, where an active immunity is more desirable, 
delayed administration is reco mm ended 
i ^ may seen . hi Fig. 17, the dose required is definitely 
related to the duration of incubation at the time of inoculation, 
the virus is presumably multiplying, so that for each addi- 
uonal day of incubation, a progressively larger dose of serum 
■ft v to actlieve complete protection or sero-attenuation. 

it the incubation period is passed and the child is in the pre- 
emptive stage, the dose required is quite large. 


2 3 2 SIDNEY O. LEVINSON, ALBERT M. WOLE 

Treatment. — Measles convalescent serum has been used 
successfully in the treatment of a series of sick children who 
inadvertently developed measles. Serum was administered 
during the pre-eruptive stage, the diagnosis being made on the 
finding of Koplik spots as well as prodromal symptoms. The 
dose of serum was 50 cc. intravenously. A definite therapeutic 
effect was observed. The temperature fell and, on the erup- 
tive day, was usually under 101° F.; in some instances it was 



p-jg is. — Four patients treated with measles convalescent scrum (30 to 50 cc 
intravenously) in the prc-cruptivc state (Koplik spots) of measles. 


normal (Fig. 18). The cough and prostration decreased mark- 
edly. In 70 per cent of the cases the eruption was pale, dis- 
crete and atypical like the eruption seen in sero-attenuated or 

modified measles. , . . . . 

Placental extract, which apparently is the . concentrated 
globulin fraction of adult immune serum, is effective in measles 
for the same reasons as convalescent or adult immune serum. 
The reactions observed from the product may be due to its 
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method of preparation, for placental contamination is inevita- 
ble and, although the material is rendered sterile, reaction pro- 
ducing bacterial products may be present. 

POLIOMYELITIS CONVALESCENT OR IMMUNE SERUM 

Poliomyelitis immune serum is obtained from donors nho 
have recovered from the disease within the preceding ten to 
fifteen years. This time is probably not optimal and is em- 
ployed onlv because most cases occur in children and a con- 
siderable time elapses before an appreciable amount of blood 
may be safely withdrawn. The dosage employed is therefore 
larger than with the real convalescent serum. 

The value of this serum is at present a highly controversial 
subject. Many impressive authorities feel it is valueless and 
general medical opinion is very guarded. Nevertheless, we 
have used this serum extensively for the last ten years because 
the results have been so encouraging. 

Treatment. — Our method of treatment differs from that 
employed elsewhere. We employ very large doses intrave- 
nously, from 100 to 250 cc., depending on the age, as an initial 
dose and routinely repeat the serum even' twenty-four hours 
in the average case and every twelve hours in the critical or 
fulminating case until the infection subsides. Some patients 
have been given as much as 1200 cc., and the average dose has 
been 300 cc. 

Up to the present time almost 400 patients have been 
treated with serum in the preparalytic stage. The incidence of 
moderate paralysis in this group is under 4 per cent, and it is 
rare for severe paralysis to appear if serum treatment was 
started early in the disease. 

Serum is also used in paralyzed patients if they are seen 
during the acute stage and paralysis is spreading. Statistical 
analysis here is fruitless, but it is our distinct clinical impres- 
sion that progression of paralysis is in most instances checked, 
and that subsequent muscle recovery is more rapid and more 
complete than in paralyzed patients who had received no 


Unfortunately there is no control untreated group for com- 
and th f disease is so variable in its incidence and 
seventy of paralysis that our results, although very encourac- 
“g» do not constitute absolute proof of serum efficacy S 


mumps convalescent serum 
The earliest work in this field was by Hess. The literaturp 
wever, is scant. Most investigators report obtaining their 
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serum up to about one month following defervescence. We 
have used serum. up to six months from the date of onset of 
illness and find it of value. 

# Much more study of mumps convalescent serum is re- 
quired.^ Its relative strength compared with adult immune 
serum is unknown. 

Prophylaxis. — Although successful results have been re- 
ported with smaller doses, we believe that 20 cc. should be the 
minimal dose employed, at least for susceptibles who by virtue 
of prolonged and intimate contacts at home tend to show a 
higher attack rate. 

Our results in 186 such home contacts are as follows: Of 
twenty-three patients who received 10 cc. of serum, four or 
19 per cent developed mumps. Of 157 patients given 20 cc. 
of serum, ten or 8 per cent developed the disease. 

Only the number receiving 20 cc. of serum is therefore 
large enough to warrant any consideration. Although the re- 
sults are not impressive, nevertheless in view of the circum- 
stances that all these patients were home susceptibles, 
intimately and continuously exposed, there is some justification 
for the feeling that some benefit was derived from the serum. 

Treatment. — Our own observations are too few to be of 
significance. The scant literature suggests that the disease 
itself is rendered milder by serotherapy. 

Of far greater importance is the favorable effect of serum 
administration on the incidence of complications. The best 
study has been submitted by DeLavergne and Florentin who 
treated 113 patients with 20 cc. of serum and, after five days, 
administered an additional 10 cc. The reduction of orchitis 
from 24 per cent in untreated controls to 4 per cent in the 
serum-treated cases, and of “meningitis” from 8 per cent to 
iy 2 per cent, is impressive and supports the view that con- 
valescent serum has therapeutic value. Probably a dosage of 
40 cc. is advisable for therapy in adults. 

CHICKENPOX CONVALESCENT SERUM 

The initial and favorable report of Blackfan et al. has been 
followed by publications both favorable and disappointing. 
The optimal period for obtaining the blood is not estabh'sbed. 
Presumably it should be obtained immediately after the patient 
has recovered. According to Gordon and Meader serum ob- 
tained after a lapse of 3 to 4 months has little value. Lewis 
and Barenberg have found adult serum worthless. 

Prophylaxis. — Our own experience with the use of con- 
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descent serum derived from recently recovered donors has 
been encouraging. Although consistent protection is not fre- 
quently achieved, the character of disease is extremely mild, 
and the extent and number of lesions very limited. \\e also 
found adult immune serum of highly questionable value, even 


in 40 cc. doses for infants and children. 

Until further study, the value of chickenpox convalescent 
serum for prophylaxis remains problematical. 


PERTUSSIS CONVALESCENT SERUM 
Since Bleyer’s first disappointing report in 1917 on the use 
of pertussis convalescent serum in active therapy, there have 
been many additional publications pointing to a relative effec- 
tiveness from this agent as a prophylactic measure. The 
scarcity of adults who develop pertussis and can act as donors 
limits the practical value of this agent. 

The more recent work of Kendrick, and of McGuiness, 
Bradford and Armstrong, opens a new field of therapy with 
hyperimmune human pertussis serum. Their results not only 
point to a prophylactic value, but also to therapeutic efficacy 
from the administration of this agent. If adult volunteers for 
hyperimmunization can be enlisted, the problem of supply of 
an effective serum may be solved. 


MISCELLANEOUS CONDITIONS 

There are a host of infectious diseases that have not been 
studied from the viewpoint of the value of human convalescent 
or immune serum. The appended bibliography also demon- 
strates a variety 7 of diseases in which some success has accom- 
panied the use of serum. The studies are, however, inadequate 
and there have been no or few attempts to investigate further 
and confirm the findings. 

^ ith the development of organizations and intensifications 
of efforts towards human convalescent serum collection, it is 
hoped that this field of human serotherapy will be thoroughly 
and systematically probed to evaluate the serum for each dis- 
ease and standardize the best methods of preparation and 
treatment. 


human serum as a blood substitute 
Human serum has applications other than as a specific anti- 
serum against infectious diseases. There has been a rapidly 

in/cS? Ts 6 ° human serum as a nonspecific agent in acute 
1 s, as a temporary emergency measure in sudden sc- 
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hemorrhage , in shock, in burns, and in those states pro- 
ducing hypoprotcinemia. Human serum is effective in these 
conditions because of its protein content and colloid nature. 

The advantages of human serum transfusions are the ability 
to prepare the serum beforehand and store it for long periods 
of time without deterioration; transportation without ill effects 
and with no great difficulty; rapid availajbili ty and simplicity 
of administration; no necessity for time-consuming blood 
matching tests; and freedom from reactions. 

The value of serum or plasma is especially advantageous 
for those institutions which possess a blood bank. Outdated 
preserved blood no longer need be discarded. The supernatant 
plasma may be recovered and, if not contaminated, can be 
stored and utilized as a blood substitute. 
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CHRONIC PRIMARY DISEASES OF THE LOWER FEMALE 
URINARY TRACT 

Gentlemen: The discussion this morning concerns an 
cveryd a}- problem which has long been misunderstood or per- 
haps just overlooked by clinicians. This rather considerable 
group of female patients is seen at first not by the urologist 
but usually by the general practitioner, internist, or gynecol- 
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urinary tract in these patients have been made chiefly with 
the aid of excretory urograms. The most significant and ex- 
tensive kidney damage occurred in those patients who had 
obstruction (fibrosis) at the bladder neck. Relatively little 
renal change . was found in patients afflicted with chronic 
urethritis, stricture and elusive ulcer. 

CHRONIC GRANULAR AND CICATRICIAL URETHRITIS 

Case L Our first patient is a young woman twenty-eight years of age. 
She has been married two years and has always taken careful steps to avoid 
pregnancy. Her chief complaint is frequency of urination up to every hour 
during the day, but she does not get up at night. Some burning and urgency 
is present at times. She feels well and has no other complaints. 


The clear voided urine reveals an occasional pus cell, noth- 
ing more. In examining this patient we will note particularly 
the vaginal introitus and the jirethral meatus . Routinely we 
take smears from the vaginal secretions, to be examined wet 
for Trichomonas infestation and dry with methylene blue or 
Gram’s stain for yeast ( Monilia ) and the gonococcus. This 
patient is negative for all. Often chronic, recurrent nonsup- 
purative urethritis may be perpetuated by these vaginal 
changes caused by yeast and the trichomonas. The gonococ- 
cus, in our experience, has not caused such chronic urethritis. 
Next Skene’s glands on either side of the urethra are milked 
and the secretion, if any, studied. 

The urethra is now being calibrated with olive-tipped 
sounds, the so-called acorn sound. The diagnosis of stricture 
is made by feeling the resistance offered on withdrawing the 
sound, not by the feel of the sound upon introduction into the 
urethra. The female urethra is just 3.5 cm. long, so care must 
be exercised not to traumatize the bladder. The normal fe- 
male urethra should readily allow the passage of a No. 26 F. 
sound. 

You will notice that this No. 22 F. acorn sound hangs 
definitely in the mid-urethra and a bit of blood is produced. 
The No. 24 F. j Brown-Biter ger cystoscope enters the urethra 
with definite resistance. One sees the bladder to be negative, 
but the internal urethral orifice is injected and seems rough- 
ened. The cystoscope is withdrawn. Inspection of the entire 
circumference of the urethra is allowed by this water-dilating 
urethroscope as it is withdrawn. I know of no other instru- 
ment giving so complete a view around the urethral walls. 
The whole urethra presents an irregular cobblestone, reddened 
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appearance with interspersing whitish bands in mid-urethra, 
the cicatricial result of inflammation. 

Treatment.— Treatment of patients of this type usually 
is rather simple. We will depend upon gradual dilatation of 
her urethra with male type sounds, starting as a rule perhaps 
with 21 F. twice a week* Each dilation will be accompanied 
by the instillation in the bladder and urethra of a few cubic 
centimeters of a strong silver salt, preferably 0.5 of 1 per cent 
stiver nitrate. Usually at the end of from four to six weeks 
the urethra can comfortably take a 27 F. or 2S F. sound, and 
sometimes 30 F., depending upon the patient’s tolerance. 

We will follow this woman’s progress, and even after slm is 
comfortable, will dilate her urethra at perhaps monthly in- 
tervals to make certain the urethra remains open. 

Question: Is it ever necessary to do more in the treatment 
of these patients? 

Ans\oer: Yes, occasionally relief is obtained only after all 
the granulations are lightly but thoroughly electrocoagulated 
over the whole surface of the posterior urethra, proximal to 
the sphincter. 

Question: What causes such a chronic urethritis? 


Answer: Probably infection arrives in the urethra from the 
exterior. Why it should persist is not quite clear. One belief 
is that true gland structures exist in the proximal portion of 
the female urethra analogous to the prostatic glands in the 
male. These glands might harbor infection, producing the 
local findings. Another theory holds that true glands do not 
erist in the female urethra, but that the changes are repre- 
sented by liquefaction of the centers of solid intra-epithelial 
cell nests or ramifying mucosal crypts. In our experience, 
recurrence of symptoms is more frequent in the presence of a 
resistant vaginal infection which acts as a neighboring focus. 

Question: Does this disease occur in children? 

Answer: Many believe that it does very definitely, with 
same c *™ ca l pathologic picture. The only 
added clinical feature, however, is that of eneuresis . Some 
mvestigators have found urethral lesions in over a third of 
emale children suffering from eneuresis. The general treat- 
ment in children follows that in adults. 

Is the eradication of yeast and Trichomonas 
vagnutis stnctly essential to the relief of bladder sjnnptoms? 

infection per se cause urinary disturbance? 
trJ’ 7 We > ave fo ™d in many patients a thin, semi- 
parent cotton-wool membrane covering all or part of the 
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trigone and bladder neck in the presence of Trichomonas 
vaginitis. Rarely does the vaginitis alone upset the bladder 
function, for in most instances various changes in the urethra 
are the immediate cause. However, recurrence of the vagin- 
itis, which is especially prone to happen with Trichomonas in- 
festation, may lead to exacerbation of the frequency and burn- 
ing on urination. Controlling the vaginitis relieves the urinary 
symptoms in these patients. 

POLYPS AKD CYSTS OF THE URETHRA 

Polyps and polypoid or cystic masses accompany granular 
urethritis in about three-quarters of our cases. Most of these 
masses lie about the immediate bladder neck and may project 
back into the bladder, or they may be found even 1 or 2 cm. 
distal to the bladder in the region of the urethral sphincter, so 
that they disturb sphincteric action even to the point of caus- 
ing actual incontinence. Rarely do these polyps grow to a 
large size. We will present instances, however, in which the 
polyps attained relatively large dimensions. 

Case II . — This next young woman is also twenty-eight years of age. She 
is unmarried and gives a negative venereal history. Her chief complaint is 
frequency of urination during the day (as often as every twenty minutes). 
She states she feels like urinating most of the time and that voiding never 
completely relieves her. In fact, for the past six years she has been unable to 
attend weddings, funerals, or the movies because of this inconvenience. The 
striking thing is that she voids at most only once a night. It is characteristic 
of urethral lesions that they do not cause constant nocturia, whereas lesions of 
the bladder, especially elusive ulcers, are generally accompanied by the 
symptom of nocturia. 

This patient's general condition is excellent. The urine is 
reported grossly clear, with an occasional erythrocyte and 
white blood cell. No changes have been found in her cardio- 
vascular or nervous system. 

Treatment. — Our anesthetic is 4 per cent cocaine on a 
thin cotton-covered wood stick. You will notice that this 
acorn 24 F. sound meets some resistance at the bladder neck 
or proximal urethra. The cystoscope enters without meeting 
obstruction. The bladder reveals no changes except the pres- 
ence of at least half a dozen rather large, semitransparent 
polypoid masses about the bladder neck. One or two of these 
polyps are in the region of the sphincter about 1.5 cm. out in 
the urethra (Fig. 19). Each cyst or polyp has at least one 
blood vessel entering it. The urethral mucosa between the 
polyps is rather granular. We will substitute a panendoscope 
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lor (he cystoscope and fulgurate the polyps. Those of you 
near by can hrn the muffled explosion as they pop trhen 

touched -with the current. . . , , . r n .._ 

This patient will be kept quiet m bed for twenty -four 
hours. We will make another cystoscopic examination m a 
few davs because frequently the sloughing of the polyps after 
fulguration releases or exposes other adjacent polyps* a11 . of 
which must be removed. Note the absence of bleeding or pam. 
(Note .— It was necessary to fulgurate one or two secondary 
polvpi later. Relief of frequency was dramatic. Several 
dilations a month later revealed an increased urethral caliber 



Tig. 19.— A, Small polyps at the bladder neck. B, Large, more pedunculated 
polyps in the urethra at some distance from the bladder, 

of F. 27 and this was extended gradually to F. 30, The pa- 
tient’s social program was restored completely.) 

Cast III .—' This next patient is a Negro woman thirty-two years of age. 
She was referred by the gynecology clinic for cytoscopy to determine the 
status of the urethral sphincter before urethroplasty for incontinence of five 
years 1 duration. Following the birth of her last child this patient was unable to 
hold her urine and has been wearing cloths and towels since. 


Examination at the time of admission revealed slight 
cystocele, with two urethral fistulae on either side in the distal 
2 T. of ( ^' e UT . e ibra. Two huge, well organized polyps re- 
sembling^ stalactites projected downward from the roof of the 
urethra in the region of the sphincter, holding the sphincter 
opem These were destroyed by fulguration. 

Now she states she rarely loses urine and then only when 
her bladder gets too full. The result is more than we expected 
because the well organized bases of the polypi required deep 
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coagulation into the region of the sphincter fibers, possibly 
weakening the muscle. 

The next patient is our last one to exhibit urethral polypi: 

Case IV .— This patient is thirty years old and single. As you will notice, 
there are three large, discrete, slightly injected tumors projecting from the 
ureuiral meatus. The bases of all three arg well within the urethra and the 
pedicles are long. The largest polyp is about 1 cm. in diameter (Fig. 20). 
These polypi present an entirely different appearance from urethral caruncle, 



Fig. 20. — Three large, discrete polyps which are attached by long pedicles well 
within the urethra, projecting from the meatus like a duster of grapes. 

which is usually more livid in color, with a broad base. They are causing her 
symptoms of frequency, some difficulty in urinating and discomfort on sitting. 
Cystoscopy does not show any bladder or internal urethral changes. 

The polypi are too large to fulgurate so we will remove 
them by sharp dissection, using as anesthetic injections of 1 
per cent novocain around the several pedicles.^ You see, the 
base of one continues to ooze in spite of packing. It is con- 
trolled by a small through-and-through suture. After healing 
has occurred, the urethral meatus will be dilated to insure its 
patency. 
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(Note . — A year later this patient returned with a recur- 
rence of one polyp almost as big as before. This was tiedon 
as close to the base as possible with a catgut ligature. When 
vre were through she said she intended mar wing again 
days and would go through the ceremony, but that would be 
all for the time being. The polyp sloughed 06 in four days, 
leaving a clean base which was touched with 10 per cent su\cr 
nitrate,) 

STRICTURE OF THE URETHRA 


Calibration of the female urethra should be regularly car- 
ried out as part of the investigation of the female urinary sys- 
tem, for stricture in this organ is a very important lesion and 
is unrecognized all too frequently. The mere passage of an 
instrument of uniform diameter gives insufficient evidence of 
narrowing of the urethra. The olivc-tippcd Qcorn sound } 
which was previously demonstrated, must be employed for this 
purpose. The stricture may be of small caliber, actually caus- 
ing extreme difficulty in urinating, or of large caliber, with less 
pronounced symptoms of obstruction. These women may 
have bizarre backaches, which in the past have been blamed 
on the presence of stricture in the ureter; but their backaches 
can be explained far more often by the pathology found in the 
urethra. 

Seldom do we encounter so dense a stricture in the female 
urethra as that presented by this next patient: 


Case F.— This N>gro woman is twenty-four years of age. She had one 
child before contracting gonorrhea 3t the age of twenty-two. After a stormy 
t*Hc infection a residual pus tube was removed elsewhere. She does not re- 
call having had bladder treatment at any time. Difficulty in urinating ap- 
peared gradually about a year ago. Diurnal and nocturnal frequency about 
every two hours has been established about six months. The urine is quite 
loaded with pus, but chills and fever have not occurred. 


You will recall that this patient was presented briefly at 
the previous clinic. At that time we were not able to pass the 
ordinary sounds into the urethra and finally succeeded in pass- 
ing with difficulty a filiform guide attached to a No. 10 F. 
nohow LeForte sound. Six ounces of residual urine were 
tound. The densest portion of the stricture lay in the mid- 
meffira, the most common site for stricture in the female 


Someone proposed then that we study this case exactly as 

outM d f wh t ° has Wadder neck obstruction, i.e., carry 

nut tests of ludney function and visualize the upper urinary 
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tract to determine the amount of kidney damage done by the 
backing up of urine from the obstructed bladder. The findings 
were as follows: phthalein output after intravenous injection 
of the dye, first half hour 30 per cent, second half hour 20 per 
cent, and second hour IS per cent — a total of 65 per cent — 
which represents a fairly normal excretion curve. Excretory 
urograms taken after the intravenous injection of 30 cc. of 
diodrast revealed a slight decrease in initial concentration of 
the dye in the kidney pelves, which were moderately but 
definitely dilated. The ureters also were definitely dilated. 
The bladder was slightly irregular, the picture presented by a 
bladder undergoing compensatory hypertrophy in overcoming 
obstruction. 

Treatment. — This woman was therefore unquestionably 
on her way toward serious damage to her kidneys by back 
pressure. We will continue to dilate the urethra slowly and, 
if she cooperates, she should recover completely. 

Question: What percentage of clinically diagnosed stric- 
tures of the female urethra are caused by gonorrhea? 

Answer: Very few, as contrasted with the male, and these 
are more often of the small caliber variety. Nonspecific 
urethritis undoubtedly is the forerunner of many strictures of 
large caliber, i.e., arbitrarily strictures which produce obstruc- 
tion to a 20 F. or 22 F. acorn sound. The proximity of the 
urethra to the vagina increases the hazard of infection, with 
ultimate stricture formation, from nonspecific organisms in the 
vaginal tract incidental to the carrying out of the functions of 
the vagina. Trauma may also occur to the urethra during 
childbirth or with various operative procedures on the uro- 
genital tract, such as vaginal hysterectomy, cauterization of 
the cervix, or figuration of urethral caruncle. We have not 
seen stricture of the female urethra after severe pelvic in- 
juries, because the short urethra in the female is seldom tom 
as it is in injuries of the male pelvis. Stenosis of the urethra 
may result from the extended use of radium previously ap- 
plied to the cervix. It must always be borne in mind that any 
persistent obstruction in the urethra requires complete investi- 
gation to rule out fibrosis of the bladder neck and neoplasm, 
which may be primarily urethra] or an extension of an infil- 
trating bladder tumor located near the bladder neck. 

The more common complaints associated with urethral 
stricture are frequency during the day with often mild noc- 
turia, and vague lower abdominal and back pains. Urgency 
and dribbling may accompany pronounced urethritis and 
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trigonitis. We are presenting the next patient because she 
had a narrow urethra. The treatment of this large caliber 
stricture alone relieved discomfort over the right kidney ana 
right lower quadrant which had been explained elsewhere on 
the basis of a ureteral stricture. 


Case VL— When this forty-two-ycar-old woman presented herself at the 
clinic, her terse statement that she came to have her right ureter dilated again 
was accepted with a little friendly curiosity. She said the manipulation al- 
ways relieved the pain in her right lower quadrant and back and that the 
accompanying mild frequency and burning disappeared. Then she would be 
comfortable for a few months. 


Examination revealed the urine to be negative. Abdominal 
palpation disclosed nothing of interest. Calibration of the 
urethra with acorn sounds uncovered a narrow region in the 
mid-urethra producing a hang to a No. 22 F. bougie a boule. 
The bladder was essentially normal. The urethra was gran- 
ular. The ureters were not catheterized, yet she obtained 
relief from her abdominal and back pains upon dilating the 
urethra up to 30 F. in several sittings. Perhaps merely the 
passage of the cystoscope through the urethra incident to di- 
lating the ureter in many so-called strictures of the ureter 
provides the unrecognized therapeutic measure of value in 
these cases. 

Do not forget that careful urethroscopy and cystoscopy are 
necessary to differentiate stricture of the female urethra from 
the more complicated and often more serious lesions of fibrosis 
of the bladder neck and neoplasm, both of which defy simple 
therapeutic measures. 


DIVERTICULUM OF THE URETHRA 

One does not encounter many diverticula of the female 
urethra. Some are probably congenital. We have apparently 
encountered only the acquired type. Two patients will be 
presented who undoubtedly acquired their diverticula follow- 
ing specific pelvic and urethral infections. In the first case a 
pen-urethral abscess ruptured into the urethra, resultinc in 
diverticulum formation. The second patient acquired her 
J r because it formed between twoari" 

GoTmr^L^ 6 ur 5 th . r ? 35 a result of back pressure of urine. 
Lronorxheal urethritis preceded the strictures. 
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Owe VII. This woman is forty-eight years of age. Her medical history 
extends back many years. She first entered the hospital eleven years ago at 
the age of thirty-seven. Her complaints at that time were frequency of 
urination and some burning with occasional dribbling which had been present 
intermittently and with varying intensity for many years. Her difficulties 
began when she contracted a Neisserian infection in her twenties. A peri- 
urethral abscess resulted, which ruptured spontaneously into the urethra. 

Cystoscopy and urethroscopy eleven years ago revealed an opening about 
-54 cm. in diameter on the posterior wail of the urethra slightly to the left of 
the midline. This opening was about 2 cm. distal to the internal urethral 
orifice; several small polypi were present about the bladder neck. A No. 5 
ureteral catheter was threaded into the opening 12 cm. before resistance was 
encountered. Then 4 cc. of a 15 per cent solution of sodium iodide introduced 
into the catheter revealed roentgenographically the extent of the diverticulum 
(Fig. 21, A ). Urine cultures were sterile although 20 pus cells per field were 
present 


Tins patient refused operation for removal of the diver- 
ticulum. The polypi were removed by electrocoagulation. The 



A B 

Fig. 21. — A, Urethral diverticulum visualized by injecting contrast media 
through a ureteral catheter coiled in the sac. B, Urethral diverticulum visu- 
alized by injecting contrast media through a urethral catheter lying just within 
the urethra. 


urethra was dilated up to 28 F., the diverticulum emptied 
occasionally of catarrhal discharge by vaginal pressure, and 
mild silver protein solution was instilled. Now you heard the 
patient say, eleven years later, that she no longer has urinary 
symptoms although she still has her diverticulum. _ 

Our next patient with a urethral diverticulum has kindly 
consented to appear before the clinic: 


Case VIII . — This patient first entered the hospital eighteen months ago 
at the age of thirty-four. Her chief complaints were frequency and nocturia 
(from S to 6 times), with the sensation of a lump in the right lower quadrant 
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and dull, aching pain 
time. The symptoms 
previously. 


in the lower abdomen and back practically all of the 
ah began about the time of her marriage seven months 


You will notice the low midline scar, resulting from an 
operation for removal of the right tube and appendix five years 
ago during a specific pelvic infection. At the first cystoscopic 
examination, the instrument met considerable obstruction 
in the proximal portion of the urethra. A cotton-wool, 
false membrane covered the trigone. Trichomonas vaginalis 
vaginitis was found. Two strictures were present in the 
urethra with a diverticulum lying between them, the opening 
of which was about 1.5 cm. in diameter. The urine contained 
a few pus cells and revealed Staphylococcus albus on culture. 
This pocket was visualized by injecting 4 cc. of 50 per cent 
diodrast through a urethral catheter placed in the urethra 
(Fig. 21 B). The kidneys were normal radiographically. 

In view of our experience with the previous patient, this 
woman was treated conservatively. She states that the fre- 
quency and nocturia soon disappeared and the sense of full- 
ness in the lower abdomen slowly was relieved, as normal 
urinary function was restored. The strictures in her urethra 
were slowly dilated beginning with a 22 F. sound. Now a 
30 F. sound enters the urethra with ease. 

Question: In view of the results obtained in these two 
cases, why is surgery advised for urethral diverticulum? 

Answer: Some diverticula attain a much larger size than 
those presented, causing annoying dribbling and the two-stage 
type of urination when the filled diverticulum empties after 
the bladder is emptied. If the urethras of patients with 
diverticula were adequately treated, very few would require 
surgical intervention. Probably the larger the urethral open- 
ing 0 i the diverticulum, the better the drainage, thereby in- 
creasing the chances of success of conservative measures in 
relieving the symptoms of these patients. 


CARUWCLE OF TEE URETHRA 


Exceeded in frequency only by papillomas and polyps at 
or near the bladder neck, caruncle at the urethral meatus is the 
next most common benign tumor in the female urethra. Usu- 
y caruncle is accorded first place, simpl} 7, because intra- 
uretnral polyps have escaped either observation or recognition. 


as* C S 1 patient urethral caruncle is fifty years of 

St- She was referred by the Department of Gynecology, where she first pre- 
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wnted herself because of vaginismus, lower abdominal pains and backache. 
Her rest at night was _ increasingly disturbed by discomfort in the bladder 
region, especially on urination. Occasionally bloody spotting of her dotting 
occurred. 

Now this patient’s symptoms are about the most pro- 
nounced and characteristic of caruncle that one might wish. 
However, other patients are observed with caruncle who have 
a physical appearance not unlike this patient’s, yet who ex- 
perience no subjective symptoms. You will notice how' the 
urethral meatus is located deeply in the anterior vaginal wall, 
exposing it to trauma during cohabitation. The cystoscope 
enters with some difficulty. Manipulation produces some 
bleeding at the bladder neck. No polyps are seen. The urine 
contains a rare pus cell. 

It might be added that several polyps in the proximal 
urethra were fulgurated by us several years ago, at which time 
nothing was found at the meatus. 

Treatment. — Owing to the deep-set urethra we are hav- 
ing difficulty retracting the lips of the meatus, so that the 
normal tissues adjacent to the caruncle will not be burned. 
The caruncle protrudes from the posterior lip and is firmly 
attached by a broad base. The moist, beefy appearance is 
rather characteristic. We could not touch it, probably, with- 
out the help of the 4 per cent cocaine anesthetic application. 

If this caruncle were any larger or the base indurated, sections 
would be taken on suspicion of malignancy. 

The fulgurating electrode tip is carefully applied to the 
caruncle, slowly coagulating it thoroughly. Seldom does 
bleeding occur, and then chiefly when the burned tissue 
sloughs later. Occasionally repeated electrocoagulation is 
necessary. This patient will be followed carefully until the 
meatus is healed, when the urethra will be gently dilated to 
assure its adequate patency. (Note . — Within a week this pa- 
tient stated she felt more comfortable and rested better than 
she had for months.) 

Question: Is caruncle related to gonorrheal infection? 

Answer: We have no evidence of such a relationship. 

Question: Is the histologic appearance of caruncle char- 
acteristic? » 

Answer: Unless the origin of the tissue is known, the mi- 
croscopic picture of caruncle is hardly distinctive. The term 
“caruncle” merely means a naked, _ fleshy excrescence. The 
tumor is composed largely in some instances of newly formed 
dilated blood vessels interspersed with leukocytes and covered 
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with transitional epithelium showing metaplastic changes, 
considered the result of inflammatory changes. These epi- 
thelial changes with infoldings at times suggest malignant 
changes, although we can present no definite personal evidence 
that true caruncle undergoes malignant degeneration, a condi- 
tion, however, which must ever be kept in mind in these cases. 


FIBROSIS OF THE BLABBER NECK 


In the male, fibrosis or contracture of the bladder neck has 
assumed an important place in the field of urology. It is not 
yet widely recognized that fibrosis of the bladder neck in the 
female is just as important and even more deadly, because at 
least in the male everyone usually thinks of some form of 
bladder neck obstruction in the presence of symptoms of 
' ‘prostatism,” while only too often the troubles of the poor 
female sufferer with chronic bladder dysfunction are blamed 
on a cystocele, relaxed sphincter from birth trauma, or some 
other pelvic pathology. 

Fibrosis of the bladder neck in the female is not rare . In 


the past six months alone this lesion has been found, and 
proved at operation, in about 0.5 per cent of all the patients 
observed cystoscopically by us. Like many other things, to 
think of something is to find it. Not so long ago, one of us 
(R.H.H.) attended a large section post-graduate assembly. 
During the climcopathologic conference the protocol of a 
middle-aged female patient was presented. Only the final 
pathologic diagnosis was withheld. She had apparently died 
of renal damage, and from her long-standing history of fre- 
quency, dysuria and only recent difficulty urinating, we sug- 
gested fibrosis of the bladder neck, which proved to be correct. 
The excellent pathologist in attendance admitted after all the 
iacts were correlated that he had never before fully appreci- 
ated the clinical picture of chronic renal damage in the female 
due to back pressure from an obstructed, fibrosed bladder 
Neck. Of course he had observed the lesion many times, but 
the ^^ cations cond ^ on bad not been apparent 

The importance of the fibrotic bladder neck is reflected in 
o extensive but often subtle renal damage caused by back 
pressure. The bladder is trabeculated to various degrees, and 
residual urine may be great owing to decompensation, or small 
tne presence of compensatory hypertrophy of the bladder 
A simple cystogram made by introducing contrast 
a urethral catheter reveals the trabeculated 
bladder by Us irregular, often serrated, outline. At times 
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definite diverticula form in the bladder due to pressure. The 
diagnosis is completed only by cystoscopy. 

May we have the next patient, who presents an excellent ex- 
ample of fibrotic bladder neck, stone in the bladder secondary 
to the obstruction, and severely damaged and infected kidneys 
due to back pressure of urine. 

Case X . — This patient is thirty-five years of age and is the mother of 
five children, the eldest being eighteen. She entered the Gynecologic Clinic five 
years ago because of frequency and dribbling of urination, but she did not 
return for urologic investigation until a few weeks ago because of increased 
bed wetting and an attack of acute retention requiring catheterization. She 
passed blood afterward for five weeks and had two separate attacks of chills 
and fever. 

Examination on admission revealed her bladder distended half way to the 
umbilicus. Cystoscopy revealed 350 cc. of residual urine, which contained pus 
(grade 2), with hemolytic streptococd on culture. The heavily trabeculated 
bladder held a dark-colored stone, 2.5 cm. in diameter, which did not show 
in the plain radiogram. The bladder neck was irregular and generally con- 
tracted. 

The retrograde cystogram showed an irregularly outlined, 
trabeculated bladder (Fig. 22 A), while the film taken after 
the medium was drained off showed the negative outline of the 
bladder stone (Fig. 22 B). No reflux of dye up the ureters 



Fig 22 — A, Retrograde cystogram showing a contracted, irregular trabecu- 
la ted biadder with deep cellule formation. The normal bladder outline is 
smooth. B, Cystographic media drained off, showing negative outline ot 
bladder stone, which failed to show in the plain roentgenogram. 


occurred, but kidney damage was severe, because on excretory 
urography the left kidney hardly visualized at all, and the 
right kidney pelvis was greatly dilated (Fig. 23) The blood 
NPN was 36 mg. per cent. Wassermann and Kahn reactions 


were negative. 
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The bladder stone was crushed with the blind lithotritc and 
the bladder neck resected transurethrally under sacral anes- 
thesia. It was necessary to resect the bladder neck further 
six days later, after which she had no residual urine, her 
stream was free, and the nocturnal dribbling ceased. The 
stone was made up of ammonium urates and a trace of calcium 
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check-up of her residual urine, which is zero, and to calibrate the urethra. Not 
one attack of pyelonephritis has occurred since the operation. 

At the time of her admission, five years ago, she complained of urgency. - 
frequency and difficulty in starting her stream since childhood. She never felt 
as though she emptied her bladder. During high school an attack of acute re- 
tention occurred, which was relieved by hot baths. Repeated attacks of 
chills and fever with left pyelonephritis occurred during the five years before 
we first saw her. A therapeutic abortion had been done during that time on 
account of the kidney infection. 

Examination of her urine revealed pus (grade 4), with 
Escherichia coli cultured from the left kidney. Four ounces of 
residual urine were present. The bladder was quite trabec- 
ulated and the median segment of the bladder neck elevated. 



a b 

Fig. 24. — A, Retrograde cystogram in the presence of fibrosis of the blad- 
der neck revealing diverticula arising from either side of the bladder. B, Some 
media is retained in the larger diverticulum after bladder is emptied. 


A retrograde cystogram revealed diverticula arising from 
either side of the bladder (Fig. 24 A). No ureteral reflux oc- 
curred. After emptying the bladder, a slight amount of media 
was retained in the larger right-sided diverticulum (Fig. 24 
B). Excretory urograms revealed slight dilatation of the left 
renal pelvis. Fever at times rose to 104° F. when the reten- 
tion catheter was removed. Neurologic examination was nega- 

tlV Resection of the median portion of her bladder neck 
opened it widely. Within a week, residual urine was 10 cc. 
Upon release from the hospital this patient felt better than she 
had in years and was voiding freely for the first time. Her 
pyelitis has not recurred in five years now, because the obstruc- 
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tion at the bladder neck, which kept her bladder infected and 
forced the infected urine up to the kidneys, is pone. 

The next four cases will be just briefly presented. Trans- 
urethral bladder neck resection was performed on three pa- 
tients because of long-standing symptoms of bladder outlet 
obstruction; the fourth patient refused operation. 

Cose XII . — The first woman is seventy-seven years of ace. For ten vt.ar* 
she lnj had frequency of urination, nocturia up to ten times, with urrency ami 
bununp. The bladder felt as thouch it did not empty at times. Residual urine 
amounted to 4 ounces. 

A retrograde cystogram revealed an irregular bladder with 
a right-sided diverticulum (Fig. 25 A). The diverticulum re- 
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transurethral resection of her contracted bladder neck, we 
find today that she has 10 cc. of residual urine and now voids 
quite rapidly. 

Case XIV. Increasing difficulty in urinating, frequency and nocturia with 
hematuria for six years induced this forty-three-year-old woman to enter the 
clime. 

Examination revealed 6 ounces of residual urine, and a 
contracted bladder neck with a vesical diverticulum (Fig, 26 
A), which did not completely empty (Fig. 26 B ). The upper 
urinary tract was normal. After wide transurethral resection 



A B 

Fig, 26. — A, Retrograde cystogram of a small, contracted, obstructed 
bladder with a large diverticulum. B, The diverticulum retains most of the 
media because of its small orifice. The large-mouth diverticulum empties most 
readily, hence is less troublesome. 

of her bladder neck, residual urine is 15 cc v she voids with 
ease, and is completely relieved. 

Only the roentgenograms of the last patient are available. 

Cast XV . — When last seen in 1932 this patient was forty-one years of age. 
Retrograde cystogram at that time revealed a reflux of dye (grade 4) into the 
ureters and kidneys with extreme hydronephrosis (Fig. 27 A). Suprapubic 
cystotomy had been performed twice elsewhere for retention and for hemor- 
rhage. The urine was loaded with pus and revealed Proteus ammoniac on 
culture. 

This patient refused transurethral resection for her con- 
tracted bladder neck and departed wearing a cystostomy tube. 
Soon she removed the tube herself, the bladder closed, urenua 
supervened and she died after emergency nephrostomy else- 
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where. This is an extreme instance of kidney damage due to 
reflux of urine from an obstructed bladder. _ 

Question: Does incontinence occur following removal ol 

the obstructing tissue? , . . „ , 

Answer: Yes, occasionally, if too much tissue is removed. 
Fortunatelv we have not seen it. Some believe the female 
sphincter is double. If vou do not resect more than 1. a cm. 
distal to the bladder neck, the sphincter should not be dam- 

aged. , . 

Question: WTiat are the microscopic findings in the tissue 

removed at resection? 

Answer: Usually fibrous tissue with leukocytic infiltration 
and edema are observed. In four of our cases, the mucosal 
lining showed changes to a stratified squamous epithelium 
interpreted as leukoplakia. This would lend credence to the 
belief that long-standing inflammation in the urethra pro- 
moted the proliferative changes in the tissues, leading to ob- 
struction. 

DIVERTICULUM OF THE BLADDER 


The relationship of obstruction at the outlet of the bladder 
to the formation of diverticulum is quite clear. Rarely is a 
congenital diverticulum seen. Diverticulum in the female oc- 
curs about thirty times less frequently than in the male be- 
cause obstruction is less frequent. Prolonged obstruction with 
slowly developing compensatory' hypertrophy of the muscle 
bundles of the bladder causes herniation of the bladder null 
between the thickened muscle bundles by back pressure. 

If the opening of the diverticulum is large, emptying oc- 
curs with urination and no treatment is necessary after the 
vesical neck obstruction is removed. Although some retention 
occurred in the instances of diverticula of the bladder pre- 
sented in the illustrations above, nevertheless the urinary 
infections were eradicated. Surgical removal of diverticulum 
is rarely necessary in the female bladder. 


STOKE IK THE BLADDER 

Probably less than 2 per cent of the total number of vesical 
calculi occur m women, because obstruction of the bladder 
neck is less common in women. Rarely does a large stone 
occur in the female bladder, hence when it does happen, errors 

v PS J a i gD °i S1S v a - re more apt t0 arise - Textbooks state that 
hn ' cal ^ cuh » women are most apt to form about a foreign 
body, either self-induced or remaining after gynecologic sw- 
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gery. The instances reported here were due to obstruction at 
the vesical neck from fibrosis in one instance and a prolapsed 
ureterocele in the other. 

Calculus in the bladder more often fails to visualize radio- 
graphically than stone elsewhere in the urinary tract because 
of the larger number of urate bladder stones. Uric add and 
urate stones are the most radiopermeable. 

Case XVI : — The first patient with bladder stone, which failed to visualize, 
was discussed under fibrosis of the bladder neck. Her stone (ammonium urate 
and trace of calcium phosphate) was easily crushed with the blind lithotrite 
because of its moderate size (2S cm. in diameter), comparative softness, and 
the tolerance of the bladder to instrumentation. 

Most of these stones in the female can be crushed with 
the lithotrite. 


Case XVIL — The next woman, who is fifty-four years of age, presented 
the largest vesical calculus wc have observed in the female. She had noticed 
increasing frequency of urination, both day and night, for five years. Some 
difficulty in urinating had been present all her life. 


Examination revealed a healthy woman. The urine con- 
tained pus (grade 4) with Escherichia coli on culture. The 
cystoscope stopped at the bladder neck with a definite “dink.” 
Vaginal palpation revealed a stony hard mass in the anterior 
vaginal fornix in the region of the bladder. Radiologic ex- 
amination confirmed the presence of a large vesical calculus 
(Fig. 27 B). The kidney pelves on excretory urography were 
quite dilated, especially the left. Since instruments could not 
be introduced into the bladder, suprapubic cystotomy was 
performed. The stone weighed 129 gm., measured 6 by 4 by 
3 cm. and was composed of caldum oxalate, caldum phos- 
phate and urates. A large, prolapsed left ureterocele which 
obstructed the vesical orifice, causing retention and undoubt- 
edly stone formation, was resected with the radio knife.. The 
patient’s convalescence was complicated by osteomyelitis of 
the pubic bone; this promptly healed, however, after removal 
of the sequestrum. 

Question: What is the prognosis regarding recurrence of 
vesical stone in the female? 

Answer: With a normally emptying bladder, the chances 
of recurrence are remote. Two years have elapsed now and 
the patient with the large stone is perfectly well. 




B 


Fi£» 27.*— .1, Retrograde optogram wit h severe obstruction of the bhddei 
outlet shoeing 'reflux of media into both ureters and kidney*. This Is an 
extreme example of the renal damage caused by vesical neck obstruction in the 
female. B, A plain roentgenogram of a large bladder stone in the female. 

ELUSIVE (HUNKER) ULCER OF THE BLADDER 

No discussion of the nature of bladder dysfunction in 
women would be complete without mentioning elusive ulcer or 
interstitial cystitis. So seldom are males afflicted "with this dis- 
ease that one is led to suspect as causes some changes in 
body economy peculiar to the female. As a matter of fact, 
many of these patients have had some type of pelvic surgery’ 
preceding the onset of symptoms. And most of them have had 
years of local bladder lavages and medication before the true 
nature of the disease is manifest. A better illustration of the 
intricacies of this lesion could hardly be found than that pre- 
sented by our next patient; 

Core AT/IJj — -T his patient was seventy -one years of age when she first 
entered the dime two years ago because of the question of tuberculosis of the 
kidney. For the previous ten years or more she has had frequency and noc- 
turia up to every hour, often with extreme urgency, yet she would be unable 
to innate and catheterization would reveal little urine in the bladder. Yet her 
bladder would feel as though It would hunt, and opiates were necessary to 
alleviate her lower abdominal pains, Periodically she noted “plenty of pus” in 



2 66 


ROBERT H. HERB ST, JAJffiS W. MERRICKS 


the urine when dysuria would be extreme. During these times catheterization 
and irrigation of the bladder relieved her somewhat. Gross hematuria had not 
occurred. Inventory of her general health revealed nothing of importance. She 
had five living children. 

Examination revealed her to be quite alert for her age. Nothing unusual 
was found except suprapubic tenderness. Many sealed over crypts were found 
in the tonsils, and these were later removed. The urine contained no red blood 
cells and just a few white cells, but showed hemolytic Escherichia coli on stain 
and culture. The infection cleared up rapidly as the ulcers healed. 

The day of admission she developed severe lower abdominal cramps and 
could not void; 250 cc, of clear urine with an occasional red blood cell were 
obtained by catheter. Later checks for residual urine were negative. Smears 
were negative for tubercle badlli in the urine. 

Cystoscopy under local anesthesia revealed three dull-red 
regions in the vertex of the bladder on the posterior wall which 
cracked and bled slightly when distended to 100 cc. Because 


a 



Fig. 28. — a. Elusive ulcers of the bladder with cracking and Weeding- b. 
Close-up of a bleeding ulcer, c, Electrocoagulation of a cracked, bleeding elu- 

si ve ulcer. 

of these patients’ extreme irritability, the bladder can be 
nrooerly distended to show the true nature of the ulcers only 
under deep general anesthesia. This was accordingly done, 
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with the bladder appearing normal except for the * Jrce in- 
jected regions in the vertex where the mucosa cracltcd 
bladder was distended to about 600 cc. Streams of blood 
ran from the cracks. These findings arc pathognomonic of 
elusive ulcer (Fig. 28). The bleeding points were fulgurated 
lightly. Relief was dramatic. The patient felt better imme- 
diately and the next night voided only once. "W ithin three 
weeks', when healing had advanced, the bladder held almost 
600 cc. under local anesthesia. During the past two years she 
has developed periodic bladder distress, usually in the spring 
and fall, not unlike the rhythmic recurrence of peptic ulcer 
distress. At those times, thorough overdistention of the blad- 
der to 600 cc. with possible light electrocoagulation of the 
ulcers provides easy and quick relief. 

Although we do not know the cause of this bladder phe- 
nomenon in the female, which occurs at any age after adoles- 
cence, we must not forget that it exists and that the bladder 
in these women with chronic day and night frequency, after 
ordinary pyogenic infections are ruled out, must be overdis- 
tended under deep anesthesia in order to find these lesions. 
The lesions arc hardly tme ulcers, but when stretched are re- 
vealed as frequently bleeding cracks in the mucosa overlying 
a region of fibrosis involving often the entire thickness of the 
bladder wall and even peritoneum. The urine reveals only 
microscopic hematuria in many of these cases — the result of 
slight bleeding when the ulcers are active. Radical resection 
of the involved portion of the bladder rarely cures. Our best 
known treatment is occasional overdistention, with possible 
electrocoagulation of the ulcers if indicated. 


TUMORS OF THE BLADDER 

Although tumors of the bladder occur in both the male and 
female, it seems appropriate to include them in the group of 
chrome diseases often encountered in the female bladder. The 
most common bladder tumor is the papillary type, with papil- 
‘^ r y.f l arc ’” ov,a leading by far, and the papillary' epithelioma, or 
fagiKoma next in order. Let it be understood that all tumors 
ot the bladder should be regarded as potentially malignant 
i , sur Y lval P eriod is greatest as a rule in the case of 
£JL 1 ““ 8 c ade 2 lura0TS ’ a5most without regard to the 
of trea ^ ment used if proper and frequent follow- 
Epi;^ t0 f^°P ieS are done t0 031011 auy recurrences carlv We 

ridSVfeyT" the “■*« » ■> generalized disease 
which IS likely to spring up repeatedly in different localiUeTol 
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the bladder. . It is our purpose to stress favorably the closed 
or cystoscopic method of treating bladder tumors; this yields 
far more satisfactory results in the lower grade tumors and is 
equally as satisfactory as open surgery in dealing with higher 
grade lesions. 

Our last patient in this series of clinics presents a valuable 
opportunity to evaluate the merits of open surgery against 
cystoscopic treatment in the presence of recurrent bladder 
tumor of at least fifteen years’ duration: 

Case XIX . — In 1925 this woman was thirty-two years of age. Because of 
hematuria she consulted her physician. (Hematuria is the leading symptom 
of bladder tumor.) Suprapubic cystotomy with fulguration of multiple bladder 
tumors was done elsewhere. Nothing further happened until 1929, when the 
hematuria recurred and the bladder was again opened and the tumors fulgu- 
rated by the original surgeon. The resulting hernia was repaired in 1931 and 
she was free of symptoms until hematuria again appeared in November, 1938, 
or nine years later. This time severe burning and frequency of urination also 
occurred. 

Cystoscopy in February, 1939 revealed a large, pedunc- 
ulated tumor arising near the bladder neck which waved into 
the urethra, producing the burning, frequency, hematuria and 
retention. At least a dozen other tumors were scattered about 
the bladder, mostly about the old operative scar and right side 
of the bladder. The upper urinary tract was negative. All 
these growths were removed transurethrally with the cutting 
loop or by fulguration. The microscopic report was papillary 
carcinoma, grade 1. In addition, the patient was given 5400 
roentgens of deep #-ray therapy in twelve doses over the blad- 
der. Repeated cystoscopic examination at two-month inter- 
vals has revealed an occasional tiny frond of tumor here and 
there; these are easily destroyed by electrocoagulation. 

Today, eighteen months later, you see one or two tiny 
recurrences about pin-head size, far removed from the site of 
the previous lesion two months ago. I’m sure you will agree 
with me that from the standpoint of the patient’s comfort and 
progress in the presence of this type of tumor, cystoscopic 
vigilance supplemented by roentgen therapy is far more satis- 
factory than fulguration in one sitting through the open blad- 
der, such as was done twice previously in this case. 

Question: What would be the value of segmental resection 
of the tumor-bearing region of the bladder in this case? 

Answer: It would be impossible because of the far-flung 
positions of the tumor. The only feasible open surgery in this 
inst an ce would be complete cystectomy with transplantation 
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of the ureters to the large bowel, not the skin, for the ureters 
are normal in size. 

Question: Then cystectomy has not been advised here? 

Anracr; No, it has not The patient agrees she would 
rather come in for a brief cvstoscopic examination every few 
months now that she has survived fifteen years. 

Question: Do these tumors change to a more malignant 
type in time? 

Answer: We have no logical evidence that they do, if all 
sections have been taken near the base of the growth. Ap- 
parently the grade of malignancy of this tumor has not 
changed. 

Question: Is radium of value in bladder tumor? 

Answer: In this instance the recurrent tumors are too small 
to allow the use of radium in its most convenient form of 
radon seeds. These seeds are best implanted directly in the 
lesions cystoscopically. Wc have not been impressed too 
favorably with the use of radium in bladder tumors. 
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CLINIC OF DR. IRVING F. STEIN 
Michael Reese Hospital 

THE MANAGEMENT OF BREECH DELIVERY AND 
BREECH EXTRACTION 

No greater opportunity is afforded the phvsician to test his 
knowledge and skill in the art of obstetrics than in the manage- 



Fig. 29 . Anencephalic monster. Breech puZ^n. 
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Breech is a longitudinal presentation with reversed polar- 
ity, resulting from the adaptation of the fetal ovoid to the 
available space in the uterine cavity. Any factor which would 
tend to interfere with the normal cephalic lie of the fetus would 
contribute to its etiology. Conditions which might interfere 
with the engagement of the fetal head in the pelvis, such as 
contracted pelvis, placenta praevia and tumors of the pelvis, 
are not infrequently associated with breech presentation; 



Pig. 30.— Tuin pregnancy. Cephalic and frank breech presentation. 

multiparae more than primiparae (by 3 to 2), and multiple 
pregnancy, hydramnion and fetal malformations such as anen- 
cephaly (Fig. 29) and hydrocephalus, often present as breech. 
Before term the fetus enjoys greater mobility in the uterus and 
there is relatively more liquor, hence breech presentation is 
more frequent in premature births. In twin pregnancy 34.2 
per cent of presentations occur as breech and cephalic; 8.4 
per cent as breech for both fetuses and 3.6 per cent as breech 
and transverse (Fig. 30). 
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DIAGNOSIS 

A full appreciation of the above factors is requisite to the 
intelligent management of breech delivery, and a thorough ex- 
amination must be made in order that a correct and complete 
diagnosis be reached. Of great aid in clarifying these factors, 
and one not sufficiently emphasized in obstetric textbooks, is 
the radiologic study of the pregnant women at or near term. 



Fig. 31 , — Complete breech presentation. Full term. 


Roentgenograms reveal, 1 more vividly and more accurately 
man any other method of examination, the bony development, 
S J ze and es P ec ' a "y the attitude of the fetus in 
tW fatni S * hape , ^ si ? e of ^ P elvis are shown as well as 
ician ^'P e ^’ lc relationship. "With the use of x-ravs the phys- 
det ‘? rmine accurately whether he is dealing with 
complete breech or frank breech presentation. 8 
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Complete breech is a presentation in which the extremities 
are well flexed, with the feet against the buttocks, the arms 
folded on the chest, the spine bent in C formation, and the 
head bent forward. In other words, the fetus is in an attitude 
of complete flex ion (Fig. 31). The incomplete or jrank breech 
presentation (Fig. 32) is one in which the legs are extended 
along the fetal trunk, with the feet often found up under the 



Fig. 32 .— ‘ Twin pregnancy. Incomplete or frank breech presentation of first 

fetus. 

chin; one or both legs may be prolapsed or one or both knees 
may present in the vagina. The spine is straight and the 
head is held erect as in the military attitude. Sometimes the 
head is turned towards one shoulder, or is thrown back, com- 
parable to brow in cephalic presentation (Fig. 33). The arms 
also may be found away from the chest, extended over the 
head or down along the trunk, or may be otherwise displaced, 
These factors usually elude ordinary methods of clinical 



breech delivery AND breech extraction 




examination, but may 
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cephalus (Fig. 34). Such a diagnosis has been made \%hen 



Fig. 33. — Extreme deSexion attitude of breech simulating (inverted) brow 

presentation. 


subsequently a normal child was delivered. One should not 
rely upon a single film, but should study prone and lateral 
views. In this way errors can be obviated. 

The diagnosis of breech presentation ordinarily is not dif- 
ficult, and can frequently be made by careful palpation of the 
abdomen. The presence of hydramnion, however, or of mul- 
tiple pregnancy,^ an irritable uterus or rigid abdomen may 
complicate Ihe picture and render the diagnosis difficult. It is 
especially in such conditions that the roentgenograms are 
useful. 
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In breech presentation the buttocks present, and the 
sacrum is designated as the point of direction. Breech usually 
occupies the right oblique portion of the pelvis, in the position 
of sacro-left-anterior or sacro-right-posterior. 

External examination , made in the usual orderly sequence 
of Leopold's four procedures, reveals that the fetal ovoid is 
longitudinal; a firm, round and ballotable body, the head, is 
in the fundus and this is the chief determining factor in the 
diagnosis. The smooth back is found on one side, with a cleft 



Fig. 34. — Normal fetus, breech presentation. Dorsal posture. Mistaken for 
hydrocephalus because of distortion of head shadow. 


between the head and fetal back; and the heart tones are best 
heard over the back, usually above or at the level of the um- 
bilicus. The extremities are palpable on the side opposite the 
back in the fetal triangle. Above the pubes one feels the 
continuation of the fetal back terminating in an irregular body 
which lacks the hardness and the smooth contour of the head. 

Rectal or vaginal examination often reveals the pelvis to be 
empty unless the patient is well advanced in labor, as the 
breech usually engages late. After the cervix has become 
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effaced and dilated, the irregular soft buttocks, the tuberosi- 
£, the genital crease (or scrotum) and the up of the sacrum 
can be identified by the examining finger. One can dmeren- 
tiate the breech from face presentation, with winch it is some- 
times confused, by inserting a finger into the anus after rupture 
of the membranes. If the fetus is in an attitude of complete 
flexion, one or both feet may be palpated along the buttocks. 
The appearance of meconium is usual after the membranes 
have raptured, and docs not portend asphyxia of tnc fetu> as 
it often does in cephalic presentation, 

THE COURSE OE LABOR IN BREECH PRESENTATION 

The course of breech labor is usually longer than labor 
with cephalic presentations. The breech remains high until 
near the end of the first stage of labor, and premature rupture 
of the membranes is a common occurrence. Obviously there 
is danger of prolapse of the cord, or of one or both feet. The 
buttocks are at best a poor dilator for the cervix, and par- 
ticularly in primiparae is the dilatation apt to be slow. Later 
the cord may suffer compression at the pelvic brim when the 
trunk is born and the shoulders and head remain to be de- 
livered. 

The position of the fetus in the incomplete variety of 
breech is quite similar to the deflexion attitudes in cephalic 
presentation, and, as in the latter, the fetus travels a more 
difficult course through the birth canal. The amount of altera- 
tion of the mechanism of labor depends somewhat upon the 
degree of deflexion of the fetus. The extended thighs act as 
splints for the trunk, thus preventing lateroflexion in the birth 
canal and frequently demanding extraction of the fetus. Ex- 
tended arms which may lie in a nuchial position owing to trac- 
tion on the legs and trunk before full dilatation of the cervix, 
or to pressure on the fundus before the shoulders engage 
in the pelvis, may tax the ingenuity of the obstetrician to dis- 
lodge them without injury.. The defiexed head may also be 
arrested above the pelvic inlet and, unless maneuvered cor- 
rectly and in time, may be the cause of fetal asphyxia or 
serious intracranial injurs'. Extraction may be extremely diffi- 
cult under these conditions — a factor contributing materially 
to fetal mortality and morbidity. In breech cases the fetal 
bead may be round, or more often, dolichocephalic; because 
ttere is no molding during the first stage of labor, the head 
tSn con ^i era ^ le resistance to engagement and to ex- 
ction. Whether the head is primarily dolichocephalic and 
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thus a cause of the presentation, or whether it becomes so be- 
cause of pressure against the uterine fundus, is of but academic 
interest. 

The size of the fetus and of the pelvis are also factors 
determining the course of labor. Small and premature babies 
rarely present delivery difficulties unless traction is made be- 
fore. complete cervical dilatation. A moderately contracted 
pelvis, however, and especially a contracted outlet, may cause 
serious obstacles to delivery. 

TREATMENT 

External Version. — Some obstetricians advocate ex- 
ternal version in breech cases during late pregnancy or in the 
first stage of labor, but I do not subscribe to this practice. 
Recently, however, I had occasion to make exception to this 
rule when a patient seven months pregnant consulted me be- 
cause a physician had advised her that cesarean section would 
be necessary because of the breech presentation. While ex- 
plaining that the fetus often changes its position even late in 
pregnancy or in the first stage of labor, I very easily performed 
external version. I then instructed her to return to her phys- 
ician and request re-examination and a reconsideration of his 
plan for delivery. The patient had lost confidence in the doc- 
tor who had alarmed her unnecessarily, and dismissed him 
from the case. Her delivery was spontaneous, with the fetal 
head in the left occipito-anterior position. This case illus- 
trates that in some instances external version can be easily 
accomplished. However, most frequently the fetus returns to 
its original position. Furthermore, cord complications , pre- 
mature rupture of membranes, and placental separation may 
result from the manipulation. If all cases of breech were con- 
verted into cephalic presentations, and if they remained so, 
we would lose good teaching material at the risk of meddle- 
some manipulation. If the fetus has adapted itself more com- 
fortably in the uterine cavity in this position, deliver it as such 
but first ascertain all of the available facts which will con- 
tribute to the safe conduct of the case. The size and number 
of fetuses, the shape and condition of the uterus, the character 
of the contractions, location of the placenta (whether placenta 
praevia), and the state of the cervix and membranes, should be 
known before delivery. Physical and roentgenographic ex- 
aminations will furnish valuable data of diagnostic import. 

I wish to reiterate that one must be capable of interpreting the 
re-ray findings in order to avoid grave errors. 
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Conduct of the First Stage of Labor.— Breech should 
be treated with prepared expectancy. Even-aung should bc 
in readiness for a sudden delivery or extraction: anesthesia, 
local or general, the proper table, light, assistance, and forcep.. 
for the after-coming head. Forceps and all other mater , F 
for deliver and for treating asphyxia must be sterilized well 
in advance, as they may have to be used at a moment s noucc. 

A poliev of noninterference should be adopted during the first 
stage of labor, there being no need for vaginal, and little 
excuse for rectal examination once the diagnosis has been 
made. Progress can be noted by the nature of the pains and 
by external examination alone. Location of the heart tones is 
of value, and a frequent check should be made throughout 
labor. When the membranes rupture a new diagnosis must be 
made, taking into account the state of the cervix, the umbilical 
cord, the extremities, whether the breech has engaged,^ the 
position, and whether it is the frank or the complete variety. 
Before the second stage begins, the deliver}* room should be 
set up, the anesthetist should be present, and the patient is 
draped for deliver}*. Still there should be no active interven- 
tion unless indicated by the condition of the mother or the 
baby. Fetal heart tones should be recorded frequently. 

Breech Delivery vs. Breech Extraction. — The de- 
cision to deliver or extract the fetus is made with much the 
same reasoning as concerns forceps extraction in head-first 
deliveries. If progress is satisfactory*, and no indication of 
danger or need for haste arises, breech deliver}* is indicated. 
Contrarily, if the heart tones are irregular or weak, or if the 
mother suffers hemorrhage, or, in the case of frank breech, 
midplane arrest may demand breech extraction. The dif- 
ference between breech deliver}* and breech extraction is that 
in the former the patient delivers herself until the region of 
die umbilicus is bom, when manual aid for the arms and head 
is given. In breech extraction we have a condition similar to 
forceps extraction in cephalic presentation, .except that we do 
not use forceps on the breech. 

Technic of Breecb Extraction.— In former days for- 
ceps, fillets and hooks were used to extract the breech.’ How- 
e '’ e 5> t0 . d ^ T child is extracted from the birth canal by one 
En,? e f f f 0wing metI } ods; (1) In complete breech, if one or 
y; el ® rc ; accessible in the cervix or vagina, they are 
Uirtc k 3I ? d dovnv * traction on the legs causes the but- 
rrrt.t, , shouW ers, arms and head to be successively bom 
l ) If “ e kgs ^ extended, as in frank breech, a finger in the 
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anterior groin, assisted by one posteriorly when the posterior 
buttock appears, is used for traction in the direction of the 
birth canal. Considerable force is often required for this type 
of extraction. ^ (3) When the breech is high , or is readily de- 
composed, it is better to bring down one or both legs. This 
may be accomplished by first dislodging the breech and then 
tapping the popliteal space to cause flexion of the leg and ren- 
der the ankle accessible to the operator's hand. Pinard’s man- 
euver may be similarly used: the thigh is abducted with the 
finger, causing the leg to flex; the ankle can then be grasped 
and the leg brought down. When one or both feet are out, 
and the knees are at the vulva, the hips are then engaged in the 
inlet. The heart tones should be checked. As the buttocks 
descend, rotation should be made so that the feet appear toes 
up. The breech then sits on the pelvic floor. In this way the 
fetus is flexed in the pelvis and, according to Potter, passes 
along the axis of the birth canal most logically. 

Delivery oj the Trunk and Arms . — Potter also suggested 
many of the following steps, which appear most reasonable, 
for delivery of the trunk, arms and head: Hold the feet of the 
child and twist the one to become anterior upward, while the 
other foot is carried backward to bring one hip under the 
pubes. When the trochanter stems under the symphysis , up- 
ward traction on both legs will permit the posterior hip to 
appear over the perineum. Preliminary ironing out of the 
vagina and perineal body sufficient to admit the operator’s fist 
is a wise preparatory procedure in breech cases. In primip- 
arae, an additional episiotomy made just as the buttocks 
distend the vulva will serve to facilitate the delivery of the 
head, and may prevent a third degree perineal laceration 
which so often results from unskilful management. Further 
traction on the legs and trunk, with the thumbs parallel to the 
fetal spine (the fetus covered with a warm dry towel), will 
bring the anterior shoulder under the symphysis. Meanwhile, 
a loop of cord is drawn out, and the pulsations constantly 
noted. Now, instead of the Muller maneuver of alternately 
pulling strongly downward and then upward on the trunk to 
stem the shoulder, the fetus is drawn downwards, and a finger 
in the anterior axilla exerts backward pressure on the scapula. 
This causes the anterior arm to flex on the chest and to drop 
into view for easy delivery. The fetus is then rotated pos- 
teriorly so that the other shoulder comes to lie anteriorly under 
the pubis; the other arm is similarly delivered. 

Delivery of the After-coming Head . — Now we are ready 
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for die final and most precarious, as well as the most important 
step, namely, the deliver)- of tire after-coming head. 1 lie find 
principle to be observed is that flexion is of paramount im- 
portance. Second, the head should be delivered in an occipito- 
anterior position if possible. Accordingly, when the arms arc 
outside tire vulva, tire child's trunk is made to rest astride the 
operator’s left forearm, while the index finger of the same 
hand seeks the fetal mouth. With a finger in the baby s 
mouth, just enough traction is made to flex the head, care 
being taken to avoid injure- to the articulations of the jaw and 
to the soft parts. After flexion has occurred, the head is led 
down in one of tire obliepio diameters of the inlet, aided by 
gentle but firm external pressure with the right hand over the 
pubis. This is the only time pressure from without is exerted 
upon the uterine fundus, for if fundal pressure is made before 
the arms engage in the pelvis, the head descends and the amis 
are apt to extend up over the head. Now, either the time- 
honored MS.V. (named successively for the great obstetricians 
Moriceau, Smellie, and Veit) or the Wiegami-Martin method 
should be tried; but if the head docs not readily yield to these 
manual methods of extraction, then forceps on the after-com- 
ing head should be used. 

The AT.S.P. requires that the fetus, riding on the left fore- 
arm of the operator, head well flexed by means of the index 
finger in the fetal mouth, is grasped for traction by tire oper- 
ator’s right hand. The fingers are spread over the fetal neck 
so that the tips rest on the clavicles or sternum. Here trac- 
tion can he made with the greatest safety. One should par- 
ticularly avoid compression of the fetal neck. While strong 
traction downward is now made with the right hand, the left 
maintains constant flexion of the head and also raises the body 
up to the vertical. In this way the mouth soon appears at the 
vulva where it can be freed of mucus, and the child can breathe 
u need be. The chin, nose, eyes, forehead and entire head 
successively follow over the perineum. 

The alternate procedure, and one favored by Potter, who 
iws bad a vast experience with version and extraction, is the 
i tegand-Martw method. In this the head is flexed as before 
me lace turned to one side so that the head enters in the trans- 
verse diameter of the inlet; instead of traction with the right 
Rand, pressure is made upon the head from without. The flat 
nand is laid over the pubis, and strong downward pressure is 

lh ' hKd t0 “ enter pclU 

head has engaged, the legs are grasped and drawn 
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upwards over the maternal abdomen as the head descends and 
finally emerges through the vulva. 

Whenever either of these manual aids proves to be too 
difficult or seems to require too great a force on the delicate 
fetal parts, the decision should be promptly made to extract 
the head with forceps. Inasmuch as about eight minutes is 
the limit of safety from the time the umbilicus is bom until 
the delivery of the head, all decisions concerning the method 
of extraction must be made with dispatch, and all instruments 
must be in readiness for instant use. 

While any good obstetrical forceps can be used for de- 
livery of the after-coming head, I recommend the Piper instru- 
ment most highly. This blade is especially designed for easy 
and safe extraction (Fig. 35). The long shank makes the 
instrument springy, and the perineal curve facilitates han- 



Fig. 35. — Piper's forceps for extracting after-coming bead. 


dling it in the presence of the exposed fetal trunk. An as- 
sistant holds the child upward, and the blades are inserted as 
with any other forceps, the left or lower blade first, directly to 
the sides of the child's head. Horizontal traction will increase 
flexion of the head and extract it without difficulty. I have 
found the Piper forceps to be an invaluable aid in the manage- 
ment of breech. 

Should the head come down as occipito-posterior, one 
carries out the same procedures except that the M.S.V. is 
reversed , i.e., the posterior hand makes traction upward, while 
the anterior hand maintains flexion of the head by means of a 
finger in the mouth. Rotation of the head to anterior some- 
times be accomplished after grasping the fetus for extrac- 

The reversed Prague maneuver may also be tried. In this, 
the shoulders are grasped from behind with the left hand, the 
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fetal back riding the operator’s forearm, while the feet arc 
carried strongly upward by the operator s right hand. 1 hesc 
methods failing, the Piper forceps may be used in the same 
manner as with occipito-antcrior position y the fetal body being 
held well anterior while placing the blades. 

Displacement of the Arms .— When the arms become dis- 
placed over the head or in a nuchal position, the obstetrician 
finds himself in a delicate predicament. There is great danger 
of fracture of the arms and clavicles, and risk to the life of 
the fetus due to the additional time consumed in attempting to 
rectify the error. Never try to deliver the head until the arms 
are free, and until they lie outside of the vulva. There is not 
room in an ordinary normal pelvis for the passage of a head 
and an arm together. Furthermore, breech often occur? 
because the pelvis is smaller than normal, and the resistance 
offered by the bony pelvis may cause displacement of the arms. 
Therefore, before strong traction is made to deliver the shoul- 
ders, be reasonably sure that the arms arc flexed. Proper 
conduct of the case will prevent displacement of the arms. 

If one arm is extended over the head, the trunk should be 
pushed slightly upward in the birth canal and the displaced 


arm rotated posteriorly. The hand of the operator, with the 
palmar surface facing the fetal back, should be introduced 
along the back to the arm, and along the humerus until the 
elbow is reached. Then, and not until then, should effort be 
made to bring down the arm. Traction on the humerus almost 
invariably results in fracture! The elbow, or belter still, the 
forearm, should be carried forward across the face to the chest, 
where it can easily be delivered by straightening out the arm. 

• u arm assumcs 3 nuchal position, it is imperative that 
it be released, before attempting delivery of the head. First 
determine which arm is in the nuchal position. Then insert 
the corresponding hand along the fetal back so that the fingers 
can grasp the elbow. With the other hand, rotate the fetal 
> the , °PP° 3itc direction, so that the forearm can slip 
past the head and come to lie in front of the chest. This pro- 

esnStK^r? t0 K b ° th . difricult and t'me-consuming, 
Delvis \ * a arg f bab y or m the presence of a contracted 

be cleare^hv dl ? d is ^ orn ’ Ae air Plages should 

nessS tK bi asp . lr . aUon ; A tracheal catheter is kept in readi- 
bJthlr'r'f 115 ^ 10 " 01 artificial respiration. 
fetahS f during Delivery— In some cases the 

great diffiJn?” 5 del ' ver >’> an d the physician may encounter 
great difficulty m delivering the head. Whether the obstacle 
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is a contracted pelvis, a large head, a deflexed head, or an 
abnormal one such as hydrocephalus, once the baby is dead one 
should have no hesitancy in performing a craniotomy. Palpa- 
tion of the cord or palpation directly over the precordium will 
verify the condition. Forceps should not be used in such 
cases, as there is greater risk of injuring the mother with them 
than with craniotomy. Craniotomy can be accomplished easily 
by making downward traction on the fetal trunk using the 
body as a handle, steadying the head from above, and perforat- 
ing the fetal skull by Naegele’s technic. This may be done 
through the foramen magnum, through the occipital bone, 
through the roof of the mouth, or one orbit, according to the 
accessibility of the parts. After perforation, the brain and 
cerebral fluid are drained out and the basiotribe applied. Ex- 
traction of the crushed head is completed without difficulty 
as a rule. Care must be taken that sharp spicules of bone do 
not injure the maternal soft parts. 

Cesarean Section. — The question is often asked whether 
cesarean section is not justifiable in cases of breech. The an- 
swer is that when the pelvis is normal and the fetus propor- 
tionate in size, unless there exists some complication demanding 
prompt uterine evacuation, there is no indication for a cesa- 
rean operation. However, when the pelvis is contracted or the 
fetus is oversized, or when a placenta praevia or tumor of the 
true pelvis, a fulminating and uncontrolled toxemia, or other 
accepted reason for hysterotomy is present, then section should 
be done. Age alone is not a valid reason, as we have delivered 
babies presenting as breech in primiparae near the forty-year 
age without unusual difficulty. 

PROGNOSIS 

While the mortality is usually not increased in breech 
cases, maternal morbidity is indeed greater than with cephalic 
presentations. Lacerations are more frequent, and third de- 
gree tears too often occur from too rapid delivery of the after- 
coming head. Hemorrhage and sepsis may result from the 
increased vaginal manipulations. Placenta praevia frequency 
is associated with breech, and premature separation may occur 
during delivery. Both of these complications may be the 
source of jeopardy for the mother by demanding haste in de- 
livery of the child. 

The fetus is in grave danger of asphyxia, only about eight 
minutes being allowed after the umbilicus appears for delivery 
of the head. Haste may produce arm complications resulting 
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in fractures and increased difficulty in extraction. V* hen ever 
extraction is attempted before complete cervical dilatation, 
there is danger of arm displacement and of retraction nf the 
cervix about the neck of the child. Further traction may 
result in deep lacerations, uterine prolapse, and postpartum 
hemorrhage. 

SUMMARY 

1. Diagnose breech presentation by clinical means, and 
study roentgenograms for detailed knowledge of the condition, 

2. Be prepared. Know whether there is a single fetus, 
normal or monstrous, twin or triplet, and the complications. 

3. Do not correct by external version without good cause. 
Gain experience in managing breech delivery. 

4. Know the difference between breech delivery and breech 
extraction. 

5. Treat by prepared expectancy, whenever possible. l)n 
not deliver by cesarean section unless it is really indicated. 

6. Have an adequate forceps ready for the after-coming 
head if manual aid methods fail. 

7. Be prepared to treat fetal asphyxia. 

S. There should be no more maternal mortality than with 
cephalic deliveries, and the fetal mortality and morbidity will 
be proportionately lowered as the physician grows in experi- 
ence. 
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DIAGNOSIS AND TREATMENT OF FEVERS OF OBSCURE 

ORIGIN 

During the past century the attitude toward fever has 
undergone considerable change. In the textbook of an earlier 
penod one will find fever discussed much as specific diseases 
are considered today. Fever was divided into numerous classi- 
w- 0I1S an , d tr “ tment Prescribed for each. We no longer 
ook upon this phenomenon in such a manner but rather view 

reS^ ia temperature as but an expression of the bodv’s 
reaction to disease. 

PotSam^ t ' C r 0 n - tr 0 ll l nS “ nters arc located at or near the hv- 
pntnalamus. Injury to this section abolishes the ability of the 

STo^d^ThV 0 a f jus f u i body ten, p cralure " :hcn «* 

the upper p ar 't oMh/S heat dis?i P ation is Seated in 
hypothalamus . 1 * * midbram atl d extends upward into the 

ance between 'th I ^t i an . eVen j tem ^ Craturc tbcrc 1111151 be a bal* 

sipatedbvthek)dv ea F Pr / >dUC - Cd 7 by *J. C •‘ SSl ! CS and lhat dis ' 

as follows 1 : ’ Factors m l:cat dissipation may be listed 

S 50 "' Com ‘*«i°n and conduction. 
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diately many causes of fever which give other manifestations 
as well, and which are usually recognized without diffi culty. 
Thus we can readily rule out acute exanthemata and febrile 
infections such as tonsillitis, wound infections and other condi- 
tions typified by other characteristic findings. 

When attempting a diagnosis in a febrile case with few or 
no signs, two things should be kept in mind: (1) it may be an 
atypical example of a common disease or (2) it may be a rel- 
atively common disease but one not seen frequently in this 
particular locahty. To cite an instance of the first, postnasal 
infections are commonly the cause of fever but may present 
few or no symptoms, while in the second category might be 
mentioned malaria, which in many localities is always consid- 
ered as a first possibility, while in others it is farther down the 
list since it is seen but seldom. 

It is needless to call attention to the importance of a care- 
ful history as the first step in arriving at a conclusion. 

Since there are so many pathologic conditions typified by 
fever it is necessary to adopt some sort of classification to 
simplify differential diagnosis and so that no cause of pyrexia 
will be inadvertently omitted. Keefer* in addition to a miscel- 
laneous group divided his cases into (1) specific infections, 
(2) tumors, (3) disorders of blood-forming organs, and (4) 
disorders of the heat-regulatory mechanism. This is a good 
working classification and to it should be added (5) fever of 
dehydration, (6) fever produced by drugs, (7) surgical fever 
arising from extensive aseptic surgical procedures and prob- 
ably on a toxic basis, (8) miscellaneous fevers, where the cause 
is obscure but is probably to be found in one of the specific 
classifications. 


OBSCURE FEVERS IN SPECIFIC INFECTIONS 


This group is, of course, the most common. It contains all 
the acute and chronic infections. To rule each one out sep- 
arately would take considerable time and fortunately is usually 
unnecessary. There are, however, a number of conditions 
which fail to give typical signs and symptoms, and it is to these 
that our attention should be turned. 

Fostn&sal Infection.— O’Connor 5 has called our atten- 
tion to the fact that one of the most common causes of con- 
tinued low grade fever is to be found in a postnasal infection. 
The first case is a good example of this: 


Case 2 — The patient is a woman aged twenty-seven years. Her presenting 
complaints were loss of five pounds in weight, fatigue, chest pain and a low 
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grade fever. These had been prcjcnt far about three svcck? pnnr to examina- 
tion. Invento ry by systems and rost Mitorv were Jmdrvant. Tfcf^iwnncj 
upon examination were essentially negatisx* except (or a fever ^ 

a diffusely injected nasopharynx The bad been removed, The u vy r 

Hood count was CSOD, red corpuscle? 4.300,000, hemoglobin 13-3 The 
differential count was within normal limits, a -Bay examination ol tnc lur.srx 
revealed no pathology. Urinalysw was nccative. A culture taken from the 
throat gave an almost pure growth of Streptococcus viridnn*. The pnrirnt wa* 
treated by an otohomeolopst, with early improvement ami ribapp^Antt* of 
symptoms within a week. She returned six month? later with similar com- 
plaints and findings and again responded promptly to treatment. There have 
been four recurrences at intervals of six to ten months, always of short dura- 
tion after therapy was instituted. 


Prostatic Infection. — Another focus of hidden infection 
frequently overlooked is the prostate. The following ease is 
an example of sepsis arriving from that source. 


Case //, — The patient, need forty-six. suffered from an acute upper respira- 
tory infection in January. This tasted for ten day* and gradually the symptom? 
disappeared. However the patient continued to feel debilitated and deckWl 
that a winter holiday would hasten recovery. He consequently spent the month 
of February in Florida, returning somewhat improved hut still not feeling as 
well as pn 0r t 0 ^ respirator)' infection. He was seen soon after hi? return. 
At this time he had no specific symptom? referable to any particular system. 
His previous weight of 156 pounds had fallen to 146 pounds. lli$ appetite was 
poor and he suffered from headaches and insomnia. History prior to January' 

1 was irrelevant. Examination revealed no evidence of infection in the head 
asd neck. The tonsils had been removed. Sinuses were clear. The lungs 
were negative to x-ray and physical examination. The heart rate was con- 
ptentiy between 90 and 100. There were no other noteworthy cardiac find- 
*^ c abdomen and extremities were not remarkable. Significant labo- 
ratory findings included an elevated white cell count (14,000) and a mild 
ypochromic anemia. Serology' and agglutination tests were negative. A 
ubercufin test was negative. A two-hour temperature record followed for one 
week showed elevations of 1* to 2° F. every afternoon. 

espite absence of symptoms referable to the genito-urinary tract the 
pa tat was sent to a urologist who massaged the prostate and examined the 
Returns. The first examination was negative but on examination five days 
er a dram of pus was expressed. Massage twice each week, together with 
tmothtrapy,^ was followed by complete recovery'. Within a month the 
j?' eiJ l had gained 12 pounds in weight, his temperature remained normal and 
five'm £500. He has had no recurrence in the intervening 


_ T^rculosis. — -Whenever a patient is found to have a 
umunued temperature without explanation, tuberculosis is 
early- in the differential diagnosis. As a rule 
tVm m examination aided by laboratory procedures such as 
x-ray and the sputum test -will serve to establish or rule 
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out a diagnosis of pulmonary tuberculosis. Examination of 
stomach contents obtained by lavage will often reveal the tu- 
bercle bacilh in cases where there is no cough and therefore no 
sputum for examination. However the search should not stop 
here. Madding and Masson, 6 in reporting tuberculosis of the 
retroperitoneal lymph nodes , point out that approximately 10 
per cent of primary tuberculosis is found below the diaphragm. 
In the adult, tuberculosis of the intestine is usually secondary 
to pulmonary involvement and marks the widespread dissem- 
ination of the original infection. In children, however, this is 
not the rule, a primary infection being not uncommon. This 
is usually the result of invasion of the bovine type and the 
most common site of involvement is the cecum . Healing may 
take place but the process is of long standing and in the less 
severe cases a prolonged low grade fever with gradual emaci- 
ation results. Hyperplasia often produces palpable tumor 
masses in the right lower quadrant and multiple constrictions 
are common. When this stage is reached x-ray examination 
will be of aid but it is earlier that a diagnostic problem is pre- 
sented. As an aid to early diagnosis the use of the tuberculin 
test and .r-ray examination are important. If the process is 
active, the tubercle bacillus can be isolated from the stool. 
Treatment follows that indicated in tuberculosis elsewhere: 
prolonged rest and supportive measures with special attention 
to nutrition. 

Undulant Fever. — In the past decade we have become 
increasingly aware of the prevalence of undulant fever, and it 
must always be considered in a febrile patient without note- 
worthy signs. By far the largest number of infections result 
from ingestion of infected milk; however, other means of in- 
fection exist. The disease can result from contact through 
abraded skin, meat handlers in particular being affected in 
this way. Flies may serve as carriers. Thus it is seen that 
undulant fever cannot be safely excluded as a possibility even 
in those who use pasteurized milk exclusively, although it is 
much less likely to occur in those using a safe milk supply.^ 

A characteristic fever has resulted in giving the disease its 
popular name, although not all cases exhibit this type of ab- 
normal temperature. Because it can exist without character- 
istic signs the disease should be given early consideration in 
cryptogenic pyrexia; in fact, symptomless infections make up 
the largest number of cases, the organism being present for 
long periods of time without seriously aSectlng health. The 
lowering of resistance from some other cause may be followed 
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by a prolonged illness, with bouts of fever. As a rule the only 
symptoms arc lassitude, weakness and headache, accompanied 
by a low grade fever. 

As is usual in conditions with slight elevations of temper- 
ature, anorexia develops and as a result the patient loses 
weight. At this point tuberculosis is suggested, particularly 
since in both conditions slight hemorrhage from the bowel may 
appear. Few signs aid the diagnostician although a number 
are occasionally seen. Perhaps half the eases exhibit a spleno- 
megah- and an early macular skin eruption occurs but is often 
— • T hc patients do not generally appear to be scri- 
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that the causative organism may enter through the unbroken 
skin and cause no uicer. An investigation of any obscure fever 
sboujd include an agglutination test for Pasteurella tularensis, 
which becomes positive during the second week and sometimes 
persists for years. 

Treatment is largely symptomatic, although the intrave- 
nous injection of serum has resulted in a lowered mortality 
rate and shortening of symptoms. 

Relapsing* Fever. — Although little attention is usually 
given to relapsing fever, this condition should be considered in 
obstinate fevers occurring in certain localities. The disease is 
due to a variety of a spirochete known as Borrelia. In this 
country it is transmitted by ticks, actual infection resulting 
from the introduction of the feces of the tick into skin abra- 
sions. It is characterized by sudden onset, generalized aches 
and pains, and a fever which may rise to 103° F. or more. 
After several days the fever subsides, to reappear after two 
weeks. During the febrile attacks the liver and spleen enlarge 
and the causative spirochete may be found in the blood smear. 
The disease is self-limited and arsphenamine is curative. 

Rickettsial Infections. — -The rickettsial infections, par- 
ticularly typhus fever , will undoubtedly require our attention 
to an increasing degree in the future. Typhus fever is not a 
rare condition at the present time although usually seen in 
vagrants and those living under insanitary conditions. How- 
ever, since it is a louse-borne disease it accompanies any catas- 
trophe which affects sanitation and encourages crowding. War 
is perhaps the foremost factor in producing unusual insanitary 
conditions. The present conflict in Europe will undoubtedly 
be followed by widespread epidemics, particularly since large 
numbers of refugees are wandering from country to country, 
crowded together without any semblance of hygiene. Poland 
in particular has been so affected and since it has always been 
regarded as a reservoir of typhus fever it seems probable that 
in this as in previous conflicts the toll of human lives will be 
as great from the bite of the louse as from implements of 
war. 

The louse is no respecter of person and would as soon bite 
prince as pauper, so that typhus may be found in any walk of 
life. Its distinguishing feature is a skin cruptjon f appearing 
in a single crop, first macular and finally petechial in character. 

It is generalized except for the face. Unfortunately this rash 
is variable in severity and may not appear for seven to ten 
days after onset, thus leaving the diagnosis obscure in some 
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that the prodromal symptoms are often prolonged or . 1 
of weeks or months. Since there is no specific diagno> ic 
careful observation with special attention to each new com 
plaint or sign is important. Where arthritic mam c? a ion> 
are present, little difficulty is encountered^; however, t icir a ) 
sence should not be taken as reliable evidence that the con- 
dition does not exist. The presence of chorea, of subcutaneous 
nodules, and of heart findings particularly where the sedimen- 
tation rate is much increased and the auriculovcntncular con- 
duction time is variable in the electrocardiogram should lead 


to the correct diagnosis. 

Treatment is largely supportive. The salicylates relieve 
pain, and bed rest is absolutely essential. It is better to err by 
keeping the patient in bed an extra week than to allow activity 
too early. Even after complete subsidence of fever the vari- 
ability of the systolic murmur which may be an important sign, 
and the A-V conduction time as measured by the electrocardio- 
gram and the pulse rate serve as valuable guides in deciding 
upon the date of commencing activity. Exercises, when be- 
gun, should be graduated. 

Subacute Endocarditis. — Whenever recovery from an 
acute infection is slow and marked by continued lour grade 
fever, an endocarditis should be suspected. Acute endocarditis 
usually develops in such a manner as to remove doubt at once 
of its identity, but subacute bacterial endocarditis is frequently 
undetected in its early course. While not rare it is fortunately 
not a common complication. It is nearly always seen in indi- 
viduals who have suffered previous endocardial damage, al- 
though sometimes this previous insult has gone unrecognized, 
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the victim and even the doctor not suspecting the underlying 
pathology. ° 

The usual history is that of an acute upper respiratory in- 
fection from which the patient fails to recover, symptoms of 
malaise, debility and prolonged low grade fever indicating a 
hidden focus of infection. Examination at this time will prob- 
ably reveal signs of the pre-existing cardiac pathology. These 
include mitral stenosis with eccentric contour, presystolic mur- 
mur and thrill, although the valve may not have suffered suffi- 
cient damage to result in these. Occasionally there may merely 
be an apical systolic murmur. Gradually other evidences of 
systemic infection appear. Careful search will eventually be 
rewarded by the discovery of petechiae, which appear earliest 
and most often in the retina, conjunctiva and nail beds. Since 
the kidneys possess a relatively massive network of blood ves- 
sels it is little wonder that emboli find lodgment there, and a 
careful microscopic urinalysis will show varying amounts of 
red blood corpuscles. Splenomegaly is the rule, and finally a 
blood culture will show the presence of the Streptococcus vir- 
idans. It is never amiss to mention the necessity for care in 
making these cultures and the fallacy of relying on one or two 
negative tests. The disease is usually fatal. Chemotherapy 
has been reported as curative in a few cases. 

Infectious Mononucleosis. — Infectious mononucleosis 
or glandular fever is an acute infectious disease characterized 
by fever. In addition there is a marked enlargement of the 
palpable lymph nodes throughout the body, which appears 
about the time the fever reaches its height. These glands are 
soft and slightly tender. Other characteristic symptoms in- 
clude conjunctivitis, malaise, pharyngitis and epistaxis. The 
blood picture is unique, a slight polymorphonuclear rise being 
followed by a neutropenia and a mononucleosis which may 
reach as much as 99 per cent. Davidsohn’s modification of 
the Paul-Bunnell test is an aid in diagnosis. The disease is 
self-limited and treatment is symptomatic. 

Intestinal Parasites. — Intestinal parasites are always to 
be considered in undiagnosed pyrexia and during stool exam- 
inations a careful search for ova should be made. A common 
infestation is with the Ascaris lumbricoidcs , which in children 
may be the cause of a low grade fever. The eggs are readily 
found in the stool. 

Trichinosis.— Trichinosis, which is endemic and far more 
prevalent than is generally thought, is also characterized by 
temperature elevation and is easily mistaken for some other 
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condition or is overlooked entirely. During Uie period of mi- 
gration and cnevstment, which may take several weeks, there 

is frequently a low grade fever. 

Diagnosis is usually established first from a lnston of in- 
gestion of raw or poorly cooked pork, although this is not by 
any means invariably obtained, the patient having forgotten 
the incident. The symptoms arc at times violent at the begin- 
ning, with severe gastro-intcstinal distress. Later a myositis 
appears or in mild cases this may be the first complaint. 

There arc several procedures which help establish a diag- 
nosis. An eosinophilia is the rule, although it may be absent in 
severe or fatal cases. Trichinclla larvae may be found in the 
stool or in centrifuged blood. Biopsy of a small piece of bi- 
ceps muscle may show the larvae after the cnevstment stage 
has been reached. The Bachman intradcrmal test is simple 
and fairly conclusive evidence of trichinosis. It is performed 
by injecting 0.1 cc. of a 1:5000 dilution of specific antigen into 
the forearm. A white center with a surrounding erythema 
5 cm. in diameter arises immediately and reaches a maximum 
in ten minutes, thereafter gradually fading out. 


OBSCURE FEVERS FROM OTHER CAUSES 


Blood Dyscrasias. — The blood dyscrasias may present a 
diagnostic problem when they are accompanied by fever. The 
leukemias and aplastic pernicious anemia, when they reach the 
stage where a fever occurs, usually present no diagnostic prob- 
lem, as the blood picture is typical. However, Hodgkin’s 
disease and aleukemic leukemia may be more confusing, par- 
ticularly the former. 

Hodgkin’s Disease . — This disease, which occurs twice as 
frequently in males as in females, may develop at any age but 
is seen most frequently in the third decade. The onset is often 
insidious and the condition may go undiagnosed for months, 
particularly ii the mediastinal glands are the first involved. 
Ordinarily a unilateral enlargement of a cervical lymph gland 
ushers in the disease, although glands elsewhere, in the axilla 
inpnnal region or abdomen, may first manifest the condition, 
these glands are painless and firm. 

Accompanying the progressive glandular enlargement is 
tever which may be continuous or alternating (Pel-Ebstein 


onri 0theT sym P toms include weakness, loss of weight, pallor 
symptoms if the enlarged glands interfere with 
other organs. Extreme pruritus may be an early and annoying 
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symptom. A diagnosis is established by removal of an en- 
larged lymph node for microscopic study. Examination should 
include an x-ray examination of the chest for enlarged medi- 
astinal glands. 

Blood studies are of little avail. A mild eosinophilia which 
accompanies Hodgkin’s disease may serve to confuse it with 
trichinosis unless a biopsy is done. 

MaJigmant Tumors. — Fever may be an early sign of an 
unrecognized malignancy. Carcinoma of the stomach and 
bowel, when ulcerated and secondarily infected, may produce 
a low grade fever and leukocytosis without sufficient symptoms 
to call the patient’s attention to the underlying condition. 
Bronchogenic carcinoma is also characterized by low grade 
fever. A careful history will usually lead to investigation of 
the proper system. 

Disorders of the Heat-Regnlatory Mechanism. — In- 
terference with the methods by which heat is regulated by the 
body may result in fever. Haldane 7 showed that sitting still 
in saturated air at 89° F. will result in an increased tempera- 
ture, and with increased environmental temperatures up to 98° 
F. as much as 4° increase within an hour was noted. It has 
been said that continued exposure to excessive heat results in 
derangement of the heat-regulating mechanism, consequently, 
in a continued hot and damp atmosphere, elevation in body 
temperature, restlessness, headache and tachycardia result. 
Muscular cramps and nausea and vomiting then supervene. 
Diagnosis is usually obvious from the history, and treatment 
consists of removal to a normal environment and establishment 
of a physiologic salt and water balance. 

One should be certain that continued fever is not the result 
of treatment rather than of the original disease for which treat- 
ment was instituted. Reactions to serums and drugs used in 
therapy are not unusual and fever may be an expression of 
this reaction. 

Treatment has been mentioned as each subject has been 
discussed. It depends entirely on the underlying cause. The 
facetious remark that “all fevers should be treated for six days 
with sulfanilamide and if they persist the patient should be 
examined” shows one reason why a valuable therapeutic agent 
is so often discredited. The rapid advances in chemotherapy 
have made our task in handling infections a much simpler one. 
However to treat fever as such is archaic and useless. The 
genesis of the fever must be discovered before proper treat- 
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men! can be instituted, and measures introduced before this is 
accomplished may cloud the issue and make accurate diagnosis 
difficult or impossible. 
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Tuberculosis, fever in, Jan., 289 
Tuberculous salpingitis, Jon., 39 
Tularemia, fever in, Jaw., 291 
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Tumors, intracranial, head pain from, 
Jan., 4, 12 
of bladder, Jan., 268 
pelvic, pain in, Jan., 45 
spinal cord, pain in, Jan., 55 
Typhoid fever, Jan., 291 


Ulcer, gastric, pain in, Jan., 17 
Hunner’s, Jan., 265 
Undulant fever, Jan., 290 
Ureter, pain from, Jan., 24 
Urethra, caruncle, Jan., 255 
cvsts, Jan., 248 
diverticulum, Jan., 2 53 
polyps, Jan., 248 
stricture, Jan., 251 

Urethritis, chronic granular and cica- 
tricial , in female, Jan., 246 
Urinary tract, lower, in female, chronic 
diseases, Jan., 245 


Urticaria, Jan., 191 
Uterus, diseases, abdominal pain in, 
Jan., 28 

fibromyoma, Jan., 47 


Vaccines in prevention of colds, Jan., 
203 

Vascular disease, intra-abdominal, 
pain in, Jan., 26 

Version, external, in breech presenta- 
tion, Jan., 278 

Vertebrae, articular facets, inflamma- 
tion in, Jan., 71 

cervical, disease of, head pain from, 
Jan., 7, 13 


Warts, Jan., 190 

Whooping cough, convalescent serum, 
Jan., 235 




(• 




